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KIN disturbances in diabetes mellitus are very 

frequent. Commonest among them is pruritus, 
both general and local. The latter is especially ob- 
served around the genitalia; in fact, pruritus 
vulvae is frequent enough to be considered one of 
the cardinal symptoms of diabetes. Dermatitis is 
seen in the genital regions, in the intertriginous 
areas (submammary, inguinal and _intergluteal) 
and in other parts of the body that are exposed 
to irritation of any kind. Fissures in the corners 
of the mouth and in the temporal angles of the 
eyes and changes in the nails and hair are fre- 
quently observed if carefully watched for. The 
skin in diabetic patients seems to be predisposed 
to pyogenic and mycotic infections. One thus 
finds, not infrequently, furuncles, carbuncles, pyo- 
dermia, hydrous adenitis axillaris, ecthyma and 
mycotic, especially monilia, infections of the skin. 
The frequency of these conditions in diabetes has 
prompted dermatologists to look for a disturbance 
in the carbohydrate metabolism whenever they 
are found. The literature is full of reports of this 
kind. Many of these patients have been subjected 
to glucose-tolerance tests to discover a latent dis- 
turbance in the carbohydrate metabolism. In cases 
with normal glucose-tolerance tests, skin-sugar tests 
have been carried out. 
_ There is a natural tendency to relate the sugar 
in the urine or blood or the various substances of 
the intermediary carbohydrate metabolism to most 
of the complications of diabetes. The increased 
blood sugar, as well as the sugar in the bodily ex- 
cretions, such as sweat, saliva and urine, and in 
the skin itself, has been considered as a possible 
cause of the skin disturbances. 
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About five years ago one of us (A. R.) began a 
study of the various manifestations of vitamin de- 
ficiencies and their frequency in diabetes mellitus. 
It was soon found that skin lesions were not un- 
common among our patients with such deficien- 
cies. To evaluate the skin disturbances more care- 
fully a dermatologist was assigned to the Diabetic 
Clinic of the Beth Israel Hospital. Our observa- 
tions to date are that the skin manifestations in 
diabetes mellitus are frequently of the pellagrous 
type and that, on careful observation, signs of a 
deficiency of one or more components of the vita- 
min B complex, either before, during or after the 
discovery of the skin disease, can be revealed. At 
times there are also manifestations of a deficiency 
in other vitamins. 


The following cases are presented to demonstrate 
that the skin disturbances in diabetes mellitus are 
most frequently due to a vitamin deficiency, es- 
pecially that of nicotinic acid. 


Case Reports 


Case 1. A. K. (B. I. H. No. 1137A), a 41-year-old wom- 
an, was discovered to have diabetes in 1934. She was 
usually careless with her diet, and took 70 units of insulin 
daily. In November, 1939, she developed skin lesions 
under the breasts and in the axillas. The skin of the 
submammary regions showed sharply defined, isolated 
and coalescent round and oval, slightly raised lesions, 
partly scaly, dry and red; from 5 to 30 mm. in diameter; 
the axillary skin was red, dry, slightly indurated and 
partly peeling; the surrounding areas showed small, iso- 
lated, scaling lesions (Fig. 1). The urine showed sugar 
and the blood sugar was elevated. 

The patient was started on 150 mg. nicotinic acid orally 
daily. After 2 weeks her skin condition showed a marked 
improvement. The nicotinic acid was then raised to 
300 mg. daily. After 2 weeks the skin showed only 
pigmentation at the site of the subsiding lesions. By Janu- 
ary, 1940, the skin was completely clear (Fig. 1) in spite 
of the fact that the diabetic condition remained uncon- 
trolled. No local treatment was applied all this time. 
The nicotinic acid was then discontinued. 
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In February, 1941, the patient developed a severe pru- 
ritus vulvae with a vulvitis greatly disturbing her sleep. 
Her diabetes was still in the same poorly controlled con- 
dition. Because of a vaginal discharge she was referred 
to the Gynecological Clinic, where no explanation for the 
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and the pruritus vulvae cleared up in spite of the f 


s 3 act 
that the diabetes remained uncontrolled. 


Case 2. F. G. (B. I. H. No. 3893A), a 61-year-old wom- 


an, was found to have diabetes in 1929. She was on a diet 














Ficure 1. 


Case 1. 


Skin under breasts before (left) and after (right) the administration of nicotinic acid. 


pruritus vulvae was found. She was given vaginal douches 
and local treatment without relief. The pruritus vulvae 
gradually grew worse, and in June she developed for the 
second time lesions under the breasts similar to those 
found in 1939. The pruritus vulvae was still very severe 


until 1932, when she was started on insulin. Pruritus 
vulvae developed in 1933 and cleared up without any 
special treatment. In June, 1938, she again developed 
pruritus vulvae, which disappeared after the insulin dosage 
was increased. The following August she presented an 








Ficure 2. 





Case 1. 


Skin under breasts on recurrence (left) and subsequent disappearance (right) 
following the administration of nicotinamide. 


and distressing. The patient was started on nicotinamide 
and received from 250 to 450 mg. orally daily and eight- 
een injections of 100-mg. doses parenterally in about 
2 months. This resulted in an almost complete disappear- 
ance of the submammary skin lesions and of the vulvitis 
(Fig. 2). 

Comment. In this case the skin lesions and the vulvitis 
represented manifestations of pellagra. They responded 
to nicotinic acid treatment and returned with its omission. 
Large doses and parenteral administration of nicotinamide 
were then necessary. It is worth noting that the skin 


erosio interdigitalis on her right hand for about a week. 
In 1939 she developed a severe pruritus vulvae and ani 


(Fig. 3) and other skin lesions. The skin in the groins 
and in the perianal region was deeply red and shiny 
in a sharply defined area. In the inguinal folds there 
were deep, bleeding fissures, while the skin of the labia 
minora and the mucous membrane of the vulva were red, 
slightly edematous and showed a whitish loosely adher- 
ent, spotty membrane. Under both breasts there were 
small, isolated, sharply defined reddish lesions somewhat 
elevated and slightly peeling. The skin of both cubital 


















regions, the inner side of the thighs and the lower part 
of the abdomen showed erythematopapulous eruptions. 
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corners of the mouth (perléche) for a short time. In 
December, 1941, she complained of a severe dermatitis 

















Figure 3. Case 2. 


The anal region before (left) and after (right) the administration of nicotinic acid. 


Cultures from these areas revealed Monilia albicans. The 
skin condition did not respond to local treatment. 
In October, 1939, the patient was started on daily doses 


in the left ear canal. The skin of the meatus auditorius 
was red, dry, scaly and indurated. She was given nicotinic 
acid up to 300 mg. daily for several weeks without 























Ficure 4. Case 3. 


The palmar skin and nails before (upper) and after (lower) the administration 
of nicotinic acid and vitamin B complex. 


of 150 mg. of nicotinic acid orally. This was continued 
until February, 1940, when the pruritus vulvae and ani 
completely disappeared in spite of the fact that the dia- 
betic condition remained unchanged (Fig. 3). In March 
the pruritus vulvae recurred and cleared again with nico- 
tinic acid. In 1941 the patient showed fissures in the 


local treatment and the dermatitis in the ear completely 
cleared up. 

Comment. The interdigital, vulvar, anal and ear lesions 
in this case represented pellagra. They responded to the 
treatment with nicotinic acid. Here again the skin im- 
proved, although the diabetes remained unchanged. This 
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case illustrates that the skin lesions do not always occur 
simultaneously and therefore are frequently incorrectly 


diagnosed. 
Case 3. M. F. (B. I. H. No. 57214A), a 70-year-old 


woman, was seen for the first time in July, 1939, when 
she was admitted to the wards because of a generalized 
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trol of the diabetes by diet and very small doses of insulin 
and with the administration of vitamin B complex, vita. 
min B, parenterally and nicotinic acid orally, 300 m ’ 
daily, the skin condition was much improved in a a 
short time (Fig. 4). No local treatment was used. The 
mental and general condition also improved. The vivid 
red in the genital and perianal regions changed to a 








dermatitis. Diabetes mellitus was discovered on admis- 
sion. There had been a loss of weight for about 2 years. 
On examination the tongue was beefy. The skin of both 
palms was dry, macerated, thickened, scaly and cracked. 
The interdigital folds were macerated and fissured. The 
skin of the dorsum of the hands was rough, red, dry, 
indurated and slightly peeling. The skin on both knees 
and elbows was dry, rough and red. The fingernails 
consisted of soft lamellar masses (Fig. 4). The skin 

















Ficure 6. Case 5. 
This photograph shows the smooth tongue. 


of the genital, inguinal and perianal regions was dry, 
indurated, red and rough. 

The neurologic examination showed absent abdominal 
reflexes and knee and ankle jerks. The arm reflexes 
were present. There was a positive Hoffmann’s sign 
on the right and a grasp reflex. The mental picture was 
somewhat similar to Korsakoff’s psychosis. With the con- 








Ficure 5. 
The auricle before (left) and after (right) treatment with nicotinic acid. 








Case 4. 





reddish, dark-brown discoloration, which gradually sub- 
sided. 

A few months later the patient developed an acute 
psychosis with amnesia for certain happenings and hallu- 
cinations. She became violent and was admitted to a hos- 
pital for chronic patients. In spite of large Joses (1000 mg. 
daily) of nicotinic acid, she succumbed in a psychotic 
state. 

Comment. This patient presented a classic picture 
of acute diabetes mellitus with pellagra. The skin mani- 
festations responded well to treatment with nicotinic acid, 
while the psychosis did not. 


Case 4. R. N. (B. I. H. No. 33806A), a 46-year-old 
woman, was found to have diabetes mellitus in 1934, with 
an acute pruritus vulvae, which cleared up with the con- 
trol of the diabetes. She was not seen for 4 years, On 
her return to the clinic in November, 1939, she admitted 
being careless with her diet. She complained of an itching 
skin eruption on the ears, under the breasts and in the 
pubic and sacral regions of 3 years’ duration. The skin 
of both ears was indurated, red, dry and partly covered 
with slightly adherent whitish scales (Fig. 5). The retro- 
auricular and intra-auricular regions showed similar skin 
changes in sharply defined areas with oozing, partly 
crusty, deep fissures. The skin under the breasts showed 
slightly scaly, isolated lesions on a somewhat indurated 
and slightly erythematous base. A few similar lesions 
were found in the pubic, intergluteal and sacral regions. 
The skin in the regions of the olecranons and the patellas 
was rough, somewhat scaly and indurated. The lips were 
dry. There were fissures with some induration in the 
corners of the mouth. 

The patient was given a diet and insulin. In addition, 
lanolin was applied locally. In 1 month the diabetes was 
under control. The skin of the ears was paler, still dry 
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and indurated, with a few scales. The retroauricular 
region still showed induration, scaliness and fissures. The 
skin under the breasts and in the pubic and sacral regions 
showed no improvement. The patient was started on 
200 mg. of nicotinic acid orally daily, without any local 
treatment. The diet and insulin dosage remained un- 
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showed a beefy tongue, perléche and a dry, shiny and 
somewhat atrophic skin with areas of depigmentation and 
hyperpigmentation. The skin on the back showed a car- 
buncle and numerous superficial ulcerations, surrounded 
by indurated, brownish-red, dry and scaly areas. There 
was also a marked vulvitis. The blood pressure was 
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changed. Within 2 weeks all the skin manifestations, 
including the fissures in the corners of the mouth, showed 
improvement. Two weeks later the skin almost com- 
pletely cleared up. The patient was continued on 150 mg. 
nicotinic acid orally daily for 2 more weeks. The skin 
remained clear (Fig. 5). This time, however, she returned 
with symptoms of a peripheral neuritis, namely, pain and 
numbness in the hands and fingers and a tingling sensa- 
tion in both legs. The nicotinic acid was omitted, and 
she was started on yeast tablets. 


Comment. This patient showed the skin manifestations 
of an atypical pellagra. She presented symptoms of a 
deficiency of the various components of the vitamin B 
complex. It is possible that the neuritis was precipitated 
by the intensive nicotinic acid treatment without the use 
of the entire vitamin B complex. It is generally believed 
that the administration of large doses of one vitamin 
increases the demand for the other vitamins. 


Case 5. B. F. (B. I. H. No. 48848), a 59-year-old wom- 
an, was admitted to the surgical wards because of a car- 
buncle on the back. She gave a history of diabetes melli- 
tus of 6 years’ duration, controlled by diet and insulin. 
The urine Was sugar free most of the time. She was 
—— with her meals, and frequently omitted her 
unches. For at least 4 years she had complained of 
attacks of pruritus vulvae, dysuria and generalized pru- 


ritus, j ite of 
ritus, in spite of the absence of sugar, pus or bacteria 
in the urine, 


The patient stat 
and paperlike for 


ed that her skin had been very shiny 
about 2 years. 


On examination she 






Ficure 7. Case 5. 
Feet and lower legs, showing dry, shiny, atrophic skin. 


140/80. The urine was sugar free, with large traces of 
albumin. The carbuncle was incised. In addition to the 
diet and insulin, the patient was given vitamin B compiex 
and 300 mg. of nicotinic acid orally daily, and also 
vitamin B, intramuscularly. She was discharged improved 
9 days after admission. 


In August, 1940, the patient returned to the medical 
wards. She had developed a severe hypertension in the 
meantime and 2 weeks before the second admission began 
to have severe attacks of vomiting and dizziness. Be- 
cause of the vomiting she had limited her diet and eaten 
very little. She continued, however, to take her insulin. 
On examination she showed a blood pressure of 260/130. 
The fundi showed marked edema of the disks, with old 
and fresh hemorrhages and cottonlike exudates. The 
heart was enlarged to the left. There were numerous 
rales at the right base, with dullness to flatness. The 
tongue was red and smooth (Fig. 6). The skin showed 
a marked progression in the changes described on her 
previous admission (Fig. 7). 

Laboratory data revealed no anemia, total protein 4.5 
gm. per 100 cc., nonprotein nitrogen 35 mg. per 100 cc., 
circulation time 30 seconds, basal metabolic rate —4 per 
cent, spinal-fluid protein 51 mg. per 100 cc. and a nega- 
tive gastrointestinal series. The urine showed large traces 
of albumin. 

In addition to the multiple vitamin-deficiency state, 
a diagnosis of intercapillary glomerulosclerosis was made. 
After discharge the patient developed generalized edema 
and received mercurial diuretics regularly from her family 
physician. In November, 1940, she was readmitted in a 
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comatose state. Her condition grew rapidly worse, the 
temperature rose to 104°F., and she expired on the 6th 
hospital day. 

Comment. This case showed definite signs of pellagra, 
such as the beefy tongue, perléche and vulvitis. Whether 
the skin changes were due to the vitamin B deficiency alone 
or also to a vitamin A deficiency, we are still unprepared 
to say. In this case also the pruritus vulvae was present 
for many years in the absence of glycosuria. 


Discussion 


In addition to the cases described above we have 
seen many more diabetic patients with similar 
more or less pronounced skin eruptions. A re- 
view of the literature to date shows that the entire 
subject is unsettled and somewhat confused. There 
is still a widespread belief that the skin lesions in 
diabetes mellitus are in some way related to the 
disturbed carbohydrate metabolism, although Gold- 
smith! and Rost* definitely expressed their doubt 
that certain groups of skin diseases are regularly 
connected with hyperglycemia. In 1931, Rudy® 
discussed the relation of the skin to the carbohy- 
drate metabolism and reviewed the literature. At 
that time very little was known about the skin 
manifestations. In addition to the glycosuria and 
hyperglycemia, the increased sugar in the sweat* 
and in the skin® © were considered as possible pre- 
cipitating causes of the skin lesions. Hesseltine,” 
who made a special study of vulvovaginitis in dia- 
betic patients, claims that “synthetic glycosuria” 
does not produce vulvitis or pruritus. He believes, 
however, that glycosuria provides a good medium 
for fungus infections. Goldsmith’ states that the 
diabetic skin is more easily infected with monilia 
than normal skin, but admits that the severity of 
the infection does not coincide with the degrees of 
hyperglycemia. Greenwood and Rockwood® be- 
lieve that in diabetic patients the monilia infections 
affect the mucous membrane of the vulva and 
may extend to the skin, whereas in nondiabetics 
it is commoner in the groins and axillas and 
under the breasts. Greenwood® divides pruritus 
ani in diabetic patients into three types: Type 1 
shows a definite infection of the skin with bac- 
teria; Type 2 shows an infection with fungi; and 
Type 3 has no change in the skin. His treatment 
varies but is local. Lamb and Keltz! in 1941, in a 
paper on skin manifestations in diabetes mellitus, 
state that the decreased resistance of the uncon- 
trolled diabetic patient to infections of the skin 
is still unexplained but that it is definitely related 
to the control of the diabetes. In 1940 Rudy" 
stated that skin manifestations of the pellagrous 
type are not uncommon in diabetes mellitus. 

The skin of some of the diabetic patients is not 
unlike that of the pellagrins. It shows an increased 
vulnerability to any kind of external irritation 
(rubbing or other mechanical or chemical trauma, 
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perspiration, heat or sunlight) and to infections, 
especially those due to monilia. We have shown 
in our cases that vulvitis as well as pruritus vulvae 
and ani in diabetes are proved signs of pellagra 
and are due to a nicotinic acid deficiency. It js 
interesting that in 1908 Nicholas and Massia! 
gave a description of pellagrous vulvitis and peri- 
vulvitis that coincides exactly with our observa- 
tions in diabetic patients. 

As a result of old textbook descriptions of the 
skin lesions in pellagra, there is still a tendency 
to relate the diagnosis of pellagra with the classic 
picture in which the face, the neck (collier de 
Casal) and the back of the hands are pointed out 
as the typical localization, as opposed to atypical lo- 
calization in other parts of the body. 

Exposure to sunlight was considered as one of 
the main etiologic factors of the pellagrous skin 
manifestations. Today it is known that exposure 
to sunlight is only one of the irritants and not at 
all one of the most frequent. 

In the same way we cannot always expect to 
find the fully developed picture of pellagra, con- 
sisting of dermatitis, glossitis, gastrointestinal dis- 
turbances and mental changes. The skin lesions, 
like some of the other manifestations, may be 
missing or may be so mild and in such a localiza- 
tion that they can be completely overlooked. Since 
dermatitis was formerly the most important diag- 
nostic finding in pellagra, in its absence cases 
were diagnosed “pellagra sine pellagra.” The lo- 
calization of the skin lesions in pellagra depends 
on the site of the exposure to irritation of any 
kind. One may find skin eruptions in any part 
of the body in lesser or in greater degrees, and 
they should be looked for in areas that are exposed 
to irritation. Wherever a single lesion suggesting 
pellagra is observed, a careful examination fre- 
quently reveals other skin lesions or some other 
signs of pellagra, such as glossitis, pruritus vulvae 
or gastrointestinal or mental disturbances. 

Most of the manifestations of pellagra respond 
to treatment with nicotinic acid. Since nicotinic 
acid is a component of the vitamin B complex, a 
careful search often discloses that signs of a de- 
ficiency in the other components, such as riboflavin 
and thiamine chloride, have preceded or are pres- 
ent, or such lesions may be expected to follow. 

The morphology of the skin lesions depends on 
their localization, the thickness of the involved 
horny layer, the quantity and quality of the local 
irritation and the severity and duration of the de- 
ficiency. The most frequent manifestation is a 
vivid, more or less indurated erythema, which is 
characterized by a violaceous or brownish color 
and a definite shine on the surface. Fine lamellar 
peeling or psoriasiform scaliness, more or less deep 
ridging of the papillary lines and fissuring, edema, 
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blistering, maceration and even superficial ulcera- 
tion make the morphologic picture very variable. 
Superinfection with monilia on predisposed re- 
gions may produce the picture of an intertrigo 
or a paronychia. eae 
It is well known that pruritus vulvae in dia- 
betes does not respond to local treatment and 
does not always clear up with the control of glyco- 
suria. In our cases of this type, improvement re- 
sulted from the administration of nicotinic acid or 
its amide with, and at times without, the addition 
of vitamin B complex. This occurred even in the 
presence of glycosuria and hyperglycemia and at 
4 time when the diabetic condition remained un- 
changed. The question may be raised: How 
can pruritus vulvae in diabetes mellitus be con- 
sidered a nicotinic acid deficiency when it fre- 
quently improves with the administration of a 
diabetic diet without the addition of nicotinic acid 
or vitamin B complex in any form? The answer 
is that vitamin-deficiency manifestations may dis- 
appear with the decrease in the requirement for 
the vitamin or with the improvement in its ab- 
sorption and utilization because of improved me- 
tabolism and a decreased caloric intake. It can 
be compared to the disappearance of the symp- 
toms of diabetes mellitus brought about by the ad- 
ministration of a low-carbohydrate and low-calorie 
diet without the use of insulin, in spite of the 
fact that one is dealing with an insulin deficiency. 
The restricted diet and the improvement in the 
metabolism may be sufficient to reduce the require- 


ment and may improve the utilization of the nico- - 


tinic acid. 


As a result the deficiency symptoms 
may disappear. 


On the other hand, a_high- 
carbohydrate diet, even when controlled by insu- 
lin, may increase the vitamin requirement owing 
to the increased, although improved, metabolism. 
Nicotinic acid, like thiamine chloride, is now 
known to be essential for the satisfactory oxidation 
of the carbohydrate foods. . 


This explains why some skin manifestations may 
appear for the first time or become aggravated 
atter the control of the diabetes. In such cases 
the symptoms disappear with the addition of the 
nicotinic acid. The same happens in relation to 
the other vitamins, such as riboflavin and thiamine 
chloride. It is not unusual for a neuritis or per- 
leche to become manifest or aggravated follow- 
ing the control of the diabetes or diabetic acidosis. 
This has also been observed by Sydenstricker 
et a3 3 

Gross"* in a recent article reported a series of 
cases with extensive and localized skin eruptions 
that responded to treatment with liver extract. Two 
of his patients also had diabetes mellitus. He 
claims that the cutaneous manifestations are due to 
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the lack of some factors in the vitamin B com- 
plex, but not riboflavin, nicotinic acid or thiamine 
chloride. We believe that the improvement in 
his cases was due to the nicotinic acid of the liver 
extract. We agree with him, however, that the 
monilia infections in diabetes are superimposed 
on a dermatitis caused by the vitamin deficiency 
and are not directly related to the disturbance in 
the carbohydrate metabolism. 


The frequency of vitamin-deficiency states in 
diabetes mellitus has been described by Rudy and 
his co-workers’ ® in several articles. Thus 
the deficiency may affect all the systems, the gas- 
trointestinal tract including the mouth, the central 
and peripheral nervous system and the genito- 
urinary tract. 

The degree of the susceptibility of diabetic pa- 
tients to skin infections depends on the severity of 
the vitamin deficiency and not on the glycosuria 
or hyperglycemia. That the resistance to infection 
is decreased in patients with pellagra, riboflavin de- 
ficiency and beriberi has been demonstrated by 
Riddle, Spies and Hudson.”° They found that the 
lesions of the corners of the mouth characteristic 
of riboflavin deficiency contain pure or nearly pure 
cultures of certain strains of Staphylococcus aureus 
in 80 per cent of the cases and that in the remain- 
ing 20 per cent Streptococcus haemolyticus pre- 
dominates. Following vitamin therapy the fis- 
sures healed rapidly and the organisms were no 
longer demonstrable. In the whole blood of acute- 
ly deficient patients there was a distinct depression 
in the bactericidal power for Staph. aureus. Chap- 
man and Harris’ observed that monkeys main- 
tained on a diet deficient in parts of the vitamin B 
complex developed a tendency to oral lesions, ac- 
companied by an increase in the fusospirochetal 
flora. The animals on an adequate stock diet tend- 
ed to resist artificial implants of the fusospiro- 
chetal flora under the severest of test conditions. 

There are several causes and numerous predis- 
posing factors for the development of deficiency 
states in diabetes mellitus. The diet is not in- 
frequently deficient in the components of vitamin 
B complex. Even if the prescribed diets are ade- 
quate, patients seldom follow them for long. Many 
diabetic patients have no teeth or have poor artifi- 
cial dentures, and as a result, the food is poorly 
masticated. Some have idiosyncrasies to various 
foods. Absorption and assimilation may be dis- 
turbed. Liver function may be impaired, as can 
be suspected from enlargement of the liver, and 
may interfere with the storage or the metabolism 
of the vitamins; moreover, the enlargement of the 
liver itself may be the result of a vitamin defi- 
ciency. 
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Loss of weight, infections, gastrointestinal dis- 
turbances, acidosis, overindulgence in alcohol and 
operations may act as precipitating factors in the 
development of the deficiency symptoms in dia- 
betes mellitus. 


CONCLUSIONS 


Skin disturbances are common in diabetes mel- 
litus. 

They are not related to the glycosuria or hyper- 
glycemia but are due to an increased vulnerability 
of the skin as a result of a deficiency in the com- 
ponents of the vitamin B complex, especially nico- 
tinic acid. 

Furuncles, carbuncles and other pyogenous as 
well as mycotic infections may occur alone or 
combined as a result of this vulnerability. 

Pellagrous dermatitis in diabetes is especially 
frequent and is often diagnosed and treated as 
psoriasis vulgaris. 

Pruritus vulvae and ani in diabetes are a mani- 
festation of pellagra and respond to treatment with 
nicotinic acid. 

A careful history and physical examination in 
these cases will invariably disclose manifestations 
or signs of a multiple vitamin deficiency, a beefy 
or smooth tongue, cheilosis and gastrointestinal, 
genitourinary, neurological, mental and other dis- 
turbances. These signs in the various systems of 
the body do not always occur simultaneously. 
They may precede or follow the skin disturb- 
ances. 

The skin lesions may improve, remain un- 
changed or even become aggravated with the con- 
trol of the diabetes by diet, with or without in- 
sulin. They always respond to treatment with nico- 
tinic acid. The monilia infections clear up with- 
out local treatment. A complete cure from nico- 
tinic acid treatment may take from a few days to 
several months. The more stubborn cases require 
fairly large doses parenterally as well as orally. 
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Since the vitamin deficiency is frequently mul- 
tiple the entire vitamin B complex should be ad- 
ministered in addition to the nicotinic acid, which 
can also be given in the form of nicotinamide. 


Recurrences are not uncommon if the underlying 
cause is not or cannot be removed. Infections 
gastrointestinal disturbances and acute upsets in 
the carbohydrate metabolism predispose to recur- 
rences. The administration of vitamin B complex 
may therefore become a permanent necessity for 
some patients. 
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MESENTERIC THROMBOSIS IN MENTALLY ILL PATIENTS* 







Conrap Bett, M.D.,t Witt1am Corwin, M.D.,f Oscar J. Marcit, M.D..§ 


HE diagnosis of occlusion of the mesenteric 

circulation by venous thrombosis or embolism 
s often difficult and is usually made at operation 
or autopsy. The problem becomes somewhat 
more dificult when a patient suffering a mental ill- 
ness, handicapped in his communicability, suffers 
4 mesenteric thrombosis or embolism. We have 
had opportunity to study 5 cases in the last five 
years, 2 verified by autopsy, 1 by operation and 2 
by clinical methods. Of the latter, one patient 
died and we were unable to perform an autopsy, 
and the other recovered without operation. As 
the last 2 cases mentioned are open to considerable 
question because of lack of verification, we shall 
emphasize the 3 cases that we had a chance to 
verify. 

Pollok’ emphasized the importance of this dis- 
order because of the severity of its effects rather 
than because of its frequency; he stated that the 
literature up to 1937 contained reports of about 
500 cases, many of which were collected by Galvin? 

There are certain points that suggest the diag- 
nosis. Although the disease may occur at any age,” 
even in childhood,* it is more commonly a dis- 
ease of later life. It is usually associated with 
some disease of the circulatory system, such as en- 
docarditis, atheroma of the aorta or arteriosclerosis, 
and there may be a_ history of embolic phenomena 
in other parts of the body before the onset of ab- 
dominal symptoms, or simultaneously with them. 
It has occurred in patients with chronic diabetes. 

The classic signs and symptoms are severe ab- 
dominal pain (generalized over the abdomen, con- 
stant or in exacerbations), vomiting, melena and 
distention of the abdomen with tympanites and 
at times a shifting dullness in the flanks. Blood 
was present in 41 per cent of the cases reported 
by Jackson et al. When the process of infarction 
involves the upper intestines, a vomiting of blood 
has been reported. The patient may show signs 
of collapse, with a fall in body temperature. A 
low pulse rate is sometimes found at the onset 
of the attack. The leukocyte count is elevated; 
in the series of 92 cases collected by Meyer® the 
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count in all but 3 averaged 18,000, the highest be- 
ing 45,000. Dunphy and Zollinger’ stressed the 
fact that although the clinical picture varied con- 
siderably, several important features could be rec- 
ognized in such cases. First, it was observed that. 
regardless of the duration of the attack, the clini- 
cal picture was not typical of any of the common 
surgical emergencies. The localized tenderness of 
appendicitis, the rigidity of perforated ulcer, the 
visible peristalsis and early distention of acute in- 
testinal obstruction were not present. It was not 
the problem of a mistaken diagnosis but of no 
diagnosis. However, the patients were obviously 
ill from an abdominal lesion that simulated ob- 
struction. Secondly, the character of the pain in 
cach case was out of proportion to the clinical pic- 
ture. This was so striking in one case that the 
staff favored a diagnosis of hysteria. Another 
significant characteristic of the pain was its per- 
sistence after the usual measures for its relief. 
such as, small doses of morphine, enemas and con- 
tinuous gastric lavage, had been instituted. Third- 
lv, the only constant physical: finding was abdom- 
inal tenderness, more or less generalized, with re- 
bound tenderness referred to the point of pressure. 
Fourthly, all the patients had a relatively high 
leukocytosis, a high or mounting pulse rate and a 
temperature that was normal or only slightly ele- 
vated. Finally, it was evident in each case that 
there was a gastrointestinal disturbance, but this 
was not manifested in any constant manner. Difh- 
culty in moving the bowels without evidence of 
complete obstruction was seen in all cases. Vom- 
iting was variable and bloody diarrhea did not 
occur. Rapidly progressing shock was seen in 
1 case. 

Mclver*® in a series of 9 cases found 3 in which 
the circulation was occluded in other ways than 
by mesenteric thrombosis. 


Clinical manifestations are quite varied. Many 
cases cause no symptoms suggesting mesenteric 
thrombosis and the condition is found only at 
autopsy.° Some run a chronic and some an acute 
course.” In the larger, acute group there may be 
a sudden onset of colicky pain characteristic of ob- 
struction, often at a time when the patient is in 
good health. Death usually follows in a few 
days or even hours. The pain is usually general- 
ized over the abdomen; it may be constant and 
extremely severe, although not infrequently there 
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are exacerbations with comparative comfort be- 
tween attacks. 

Brown? stated that 772 cases of both arterial 
and venous occlusion had been reported in the 
literature. He studied 104 cases of venous mesen- 
teric occlusion. Other reports were reviewed’? 
to compare the problem as it exists in patients in 
general hospitals with that of those suffering 
from mental illness. 

The group of cases that run a chronic course is 
smaller; onset is insidious, and they may go on to 
a spontaneous cure. Cases in the litzrature** * 
have been reviewed in comparison with our own. 

In our cases a differential diagnosis not usually 
mentioned in the literature arose, that is, the evalu- 
ation of the problem of head injury or intracranial 
disease. One of Abrams’s*® cases is suggestive of 
possible intracranial complications, which were 
not verified at autopsy. This patient (Case F), 
aged thirty-two, suffered rheumatic heart disease 
with fibrillation, and two weeks before the dis- 
covery of mesenteric thrombosis was seized sud- 
denly with a severe pain on the left side of the 
head, after exertion caused by moving heavy ob- 
jects. It lasted five days and was diagnosed as an 
embolus in a silent area of the brain, in the ab- 
sence of neurologic findings. Feeling better for a 
time, the patient got up to go to the bathroom, and 
while at stool was suddenly seized with a violent 
attack of pain in the midabdomen, which at autop- 
sy was proved to have been due to mesenteric 
thrombosis. 


Case Reports 


Case 1. J. F. D., a 58-year-old fireman, was diagnosed 
as having psychosis associated with organic changes of 
the nervous system and paralysis agitans. 

The paternal grandmother was said to have had men- 
tal symptoms following the menopause. The maternal 
grandfather died of diabetes. 

Little was known about the patient’s childhood diseases. 
A sister believed that he had typhoid fever when he was 
8 years of age. She stated that in 1932 or 1933 he suf- 
fered from two “shocks” but continued working for nearly 
a year following them. In 1933 he began to have difficulty 
with his eyesight and was gradually relieved of most of 
his duties because of physical disability. At this time he 
walked in a stooped manner, with the arms held in an 
“ape-like,” semiflexed manner. His memory began to 
fail, and he made mistakes in his work. Neurologic ex- 
amination in October, 1933, yielded the diagnosis of paral- 
ysis agitans, probably on an arteriosclerctic basis. About 
this time he began to show more prominent mental symp- 
toms, becoming restless, emotionally unstable, confused 
and incontinent. He was admitted to the hospital in 
July, 1935. 

In the evening of November 6, 1937, the patient vomited 
a small amount of undigested food about | hour after sup- 
per. He slept all night. At 7:35 the next morning he 
fell out of bed, but was not unconscious. Contusions of 
the left eye and of the right frontoparietal region were 
noted. The temperature, pulse and respirations were nor 
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mal. 


On November 8 the patient vomited twice after 
supper. The temperature was 99°F., the pulse 98, and 
the respirations 22. A soapsuds enema was given, with 
good results. He vomited large amounts of greenish fluid 
twice during the evening. On the morning of Novem. 
ber 9 the patient vomited thick, viscous, brownish coffee. 
grounds material; the vomiting was described as projec- 
tile. The color was poor, the pulse was weak, and the 
patient seemed to be in a state of semicollapse. The blood 
pressure was 90/0. He was incontinent. His general 
condition improved after a stimulant. A spinal-fluid ex. 
amination showed a pressure of 50 mm. (water), a protein 
of 70 mg. per 100 cc., a sugar of 120 mg., a chloride of 
837 mg. and a red-cell count of 1000. At 1 o’clock the 
pulse was very weak and irregular; the patient was in- 
continent and vomited again a small amount of fluid. 
There was some twitching of the arms and legs. The 
respirations were labored and irregular, at times being 
recorded as low as 4 per minute. The skin was warm. 
He continued to be nauseated and attempted to vomit. 
A neurologic examination the evening of the same day 
was reported as follows: 


The patient is pale, emaciated and semicomatose. He 
resists and groans whenever attempts at examination 
are made. The pupils are equal, of medium size, and 
react to light. The eyegrounds show congestion of the 
retinal vessels. The disks are congested, but the edges 
are clear. No papilledema is noted. There is no exu- 
date. There is slight weakness in the left lower face. 
The patient lies on his right side in a jackknife position, 
with the arms crossed on the abdomen. Attempts to 
extend the arms and legs meet with severe resistance. 
The abdomen is rigid and boardlike. Palpation of 
the abdomen is electively painful. There is no paralysis 
of voluntary movements in the upper or lower extremi- 
ties. The tendon reflexes are blocked by voluntary 
flexion and spasm. The plantar reflexes are flexor bi- 
laterally. The spinal-fluid findings appear to be rather 
baffling. There are no neurologic signs pointing to 
intracranial injury, but there is a left-lower facial weak- 
ness, which may be related to the history of paralysis 
agitans of some years’ duration. Profuse vomiting o/ 
brownish, viscous material, pain and abdominal rigidi- 
ty, with signs of collapse, make it necessary to eliminate 
an abdominal condition before considering intracranial 
injury or cerebral accident. 


A surgical consultation was held and it was found that 
the patient was practically moribund. The recti muscles 
were very spastic but the sides of the abdomen were com- 
paratively soft. At 9:15 p.m. the patient suddenly grew 
weaker. Coarse, moist rales were present in both lung 
fields. The temperature was 101.8°F.; the white-cell count 
was 17,450. He was pronounced dead at 9:55 p.m. 


Autopsy. The stomach appeared enormously dilated. 
There were numerous bloody retroperitoneal adhesions 
beginning at the sigmoid, following up the descending 
colon and extending to the lower edge of the left kidney. 
Over the sigmoid the color was greenish, indicating begin- 
ning gangrene. The transverse and descending portions of 
the colon were filled with hard masses. The vessels of 
the mesentery were excessively engorged. The duodenum 
was quite distended, and there was no constriction therein 
or at the pylorus. Below the pylorus was a tear in the 
duodenum about 1.0 cm. in length. The stomach con- 


tained about 1000 cc. of greenish fluid, with some —_ 
The mucous membrane of the 


solid food mixed with it. 
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stomach was moderately injected. The brain showed no 
evidence of subdural or intracranial hemorrhage. Diag- 
nosis; mesenteric thrombosis; rupture of duodenum; lo- 
bar pneumonia. ' 

Case 2. B. F. M., a 61-year-old garage mechanic, was 
diagnosed as having manic-depressive, depressed, psy- 
chosis. 

At the age of 7 the patient had an attack of meningitis, 
from which he made a good recovery. An appendectomy 
was performed in 1905, following which he was ill for 
many months. In 1911 he was in bed for i weeks, suf- 
fering from a duodenal ulcer, accompanied by severe 
hemorrhages. In 1920 he had a severe attack of mumps 
but suffered no serious sequela. Since 1911 he had had 
periodic attacks of constipation, nausea and vomitin; 
probably related to his ulcer, although cancer was sus- 
pected. An x-ray examination in 1932 showed the stom- 
ach to be normal but the first part of the duodenum was 
continually deformed by a large ulcer. While in another 
mental hospital between the years 1932 and 1937, — exact 
date unknown, — he suffered at one time from a severe 
hemorrhage and was seriously ill. On May 6, 1937, he 
complained of abdominal pain, which improved following 
a Sippy regime. X-ray examination of the gastrointestinal 
tract at this time revealed a deformity of the duodenum, 
believed to be an old ulcer sclerosis. 

On January 5, 1938, at 11:45 p.m., the patient attempted 
to get out of bed, became dizzy, and fell backward, ap- 
parently striking his head on the wall. He was uncon- 
scious for 5 minutes, during which time the attendant was 
unable to get the radial pulse. Later, he stated that he 
felt very weak, confused and dizzy. There was no ex- 
ternal evidence of injury to his head. The temperature 
was 99.4°F., the pulse 114 and of good quality, and the 
respirations 20. He slept fairly well during the rest of 
the night, but the next morning he still complained of 
being somewhat dizzy and appeared weak and somewhat 
drowsy. The blood pressure was 104/52. He ate his 
breakfast and noon meal without difficulty. The next 
morning (January 6), the temperature was 99.4°F, (rec- 
tal), the pulse 100, and the respirations 20. The patient 
stated at this time that he had been vomiting off and on 
for weeks, with pain in the abdomen radiating to the 
back. At noon the temperature was 100.2°F, the pulse 
124, and the respirations 22. A neurologic examination 
at three o'clock revealed the left knee jerk as slightly more 
active than the right, and the right ankle jerk as slightly 
more active than the left. Bilateral Babinski signs were 
present, with some impairment of position in the toes. 
The eyegrounds revealed retinal sclerosis. A preliminary 
diagnosis suggested vascular accident, on the basis of 
cerebral arteriosclerosis, vascular thrombosis and intra- 
abdominal bleeding. At 3:15 p.m., the patient complained 
of severe abdominal pain. He became cold and clammy, 
moaned and complained of severe pain in the back, and 
perspired profusely. The right upper quadrant of the 
abdomen was tender, with spasm. The blood pressure 
was 58/0, and the pulse 140. The red-cell count was 
2,860,000, with 49 per cent hemoglobin, and the white-cell 
count was 9800. Surgical consultation yielded the follow 
ing note: 


Patient in collapse, cyanotic, with poor pulse. Abdom- 
inal examination shows a scaphoid abdomen, with no 
marked spasm. A small tumor mass is felt to the 
left of the umbilicus, which is not movable. I think 
this is a case of hemorrhage in the bowel, possibly from 
the duodenal ulcer. Advise transfusion, 250 cc., to- 
lay; repeat tomorrow. 


903 


The patient was able to locate the pain as being ‘cen- 
tered in the abdomen and also as present over the inferior 
angle of the right scapula. His condition rapidly became 
poorer, and he failed to react to stimulants and to intra- 
venous saline and glucose. He was being prepared for 
transfusion when he expired, at 6:53 p.m. Shortly before 
death the respirations became Cheyne-Stokes in nature. 
He remained conscious until a few minutes before death. 


Autopsy. The abdominal organs in situ presented a 
striking appearance in their diffuse, red, wine-like color. 
The omentum was thin and reddish, with engorgement 
of the veins. When it was reflected, the transverse colon 
and sigmoid appeared immensely distended and had the 
color and appearance of a ripe eggplant. The deep peri- 
toneal cavity contained free, port-wine-colored fluid. The 
surfaces of the visceral and the parietal peritoneum were 
smooth and glistening. There were no adhesions or exu- 
date anywhere except for a thick, fibrous adhesion of a 
fringe of omentum to the parietal peritoneum in the right 
iliac fossa. There was no pus. The congestion of the 
large intestine was present throughout its distal iliac por- 
tion, but showed only in spots and patches in the higher 
segments of the small intestine. The appendix was ab- 
sent. The stomach had a whitish color and appeared to 
be distended with a large amount of fluid. The liver was 
smooth, pale brown and homogeneous in consistence. The 
gall bladder was distended with liquid contents. The 
stomach was filled with a large amount of pinkish-black 
liquid and many spongelike lumps, apparently clotted 
blood. The gastric mucosa was pale and showed no 
erosions, masses or ulcerations in its wall. The duodenum 
and the proximal portion of the jejunum were filled with 
greenish-black material. Proceeding distally, there was in- 
creasing congestion of the intestinal mucosa, and in the 
ileum it appeared as if lined with a thick mass resembling 
currant jelly, red-wine in color. In the proximal portion 
of the ileum the contents of the intestine were frankly 
bloody. The mucosa was deep purplish-red. The cecum 
was filled with what appeared to be thick, coagulated 
blood. The contents of the colon was fresh blood. The 
sigmoid was filled with soft fecal masses, black and homo- 
geneous in color. There was no evidence of intracranial in- 
jury. Diagnosis: mesenteric thrombosis, associated with 
intestinal hemorrhage. 


Case 3. M. M., a 59-year-old bartender, was diagnosed 
as having psychosis with cerebral arteriosclerosis. 

The patient was born in Italy and came to this country 
at the age of 24%. He studied music in his early youth. 
Later he worked as a bartender, until prohibition. He 
was temperate in his habits. Commitment to a mental 
hospital occurred in August, 1930, as a result of irritability, 
fatigue and emotional instability. 

In 1926, it was discovered that the patient had diabetes 
mellitus, and he was treated by means of a diet. Through- 
out his stay in various hospitals he was under treatment 
for this condition. This was controlled without difficulty 
by means of diet and insulin. He also suffered from arterio- 
sclerosis, hypertensive heart disease and chronic nephritis. 
In 1935 and 1936, he suffered from occasional attacks of 
clizziness and weakness, at times accompanied by convul- 
sive manifestations. In 1937, it was noted that he had a 
partial hemiplegia of the left arm and left leg. 

On December 25, 1937, about 9:30 p.m., the patient 
vomited large amounts of food. The temperature was 
100°F., the pulse 90, and the respirations 20. He did not 
complain, and examination at that time revealed no acute 
signs. He slept quite well in long naps, and in the 
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morning the temperature, pulse and respirations were 
normal. Urine examination revealed a brown reduction, 
and he was given 20 units of insulin. He ate his break- 
fast, and about 10 o’clock complained of needing an 
enema, which was given, with very good results. At 12 
o'clock he again vomited a large amount of yellow fluid 
containing sizable pieces of food. At this time he was 
moaning and groaning considerably and tossing about, 
and complained of severe abdominal pain. There were 
tenderness and spasm in the right and left lower quad- 
rants, Although the patient had previously urinated with- 
out difficulty, he stated that if he could only pass his urine 
he would te relieved. He was catheterized and 150 cc. 
of urine was obtained. A test at this time showed a 
yellowish-green reduction. About 1:30 a.m. the patient 
again vomited large amounts of undigested food. The 
white-cell count was 18,000, with 88 per cent polymorpho 
nuclears. He seemed relieved of pain following this at- 
tack of vomiting and stated that he was more comfort- 
able. Another physical examination revealed persistence 
of tenderness and spasm in the right lower quadrant. A 
surgical consultation was held and a diagnosis of acute 
appendicitis was made. 

Operation was performed shortly before 5 o'clock. 
When the atdomen was opened through a right-rectus 
incision, a large amount of yellowish, clear, free fluid 
was expressed. Exploration revealed 60 cm. of the small 
intestine to be quite bluish in color, with several areas of 
dark-blue spots. It was noted during exploration that 
several dark-blue spots were growing progressively larger 
and that the bowel was becoming more discolored. A 
large area of venous thrombosis in the mesentery of the 
small intestine was found. The mesentery bled freely 
and tore easily. There were large, firm, movable fecal 
masses in the intestines. The appendix was found to be 
normal. During the operation the pulse rose to 180, be- 
came rapid and irregular, and coramin had to be given. 
Because of the poor condition of the patient, it was 
found advisable to terminate the operation without re- 
secting the intestine. The abdomen was closed in layers, 
with a Penrose drain. His condition remained poor al- 
though the pulse improved following the use of stimulants. 

On December 27, the patient’s condition was found to 
be very poor. He was moaning, apparently in pain, and 
quite restless. The temperature was 102.4°F., the pulse 
144, and the respirations 16. At times the patient was 
cvanotic and the blood pressure could not be measured. 
He continued to vomit frequently. Respiration was at 
times lacored and difficult, and the pulse continued to be 
irregular. The white-cell count was 13,250, with 81 per 
cent polymorphonuclears. On December 28, the condi- 
tion was essentially unchanged. The temperature was ele- 
vated: the pulce was rapid, thready and of poor quality. 
The systolic blood pressure could not be obtained. The 
color was poor. The skin was cold and clammy, and the 
patient complained of abdominal cramps. On Decem- 
ber 29, he seemed to be more comfortable, although he 
still continued to moan at intervals. There was no disten- 
tion. He did not tolerate nourishment very well, vomit- 
ing occasionally. On the morning of December 30, the 
temperature was 101.4°F., the pulse 108, and the respira- 
tions 20. He continued to have pain but seemed to be in 
better physical condition. The pulse was of fairly good qual- 
ity and the patient seemed to be brighter mentally. A white- 
cell count on the 29th had been 8950, with 83 per cent 
polymorphonuclears. On the 30th it was 7850, with 73 
per cent polymorphonuclears. The urine showed mod- 
erate traces of albumin and sugar, with granular and hya- 
line casts. During the day of December 31, the tempera- 
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ture rose to 103.6°F., the pulse to 136, and the respirations 
to 22. The patient did not complain of severe pain, and 
the pulse was of fairly good quality, although rapid 
On the morning of January 1, the temperature was 
103.4°F., the pulse 126, and the respirations 26. The pa. 
tient appeared to be weaker and seemed to be in more 
pain. He was not very responsive. The pulse at this time 
was weak and thready. During the day the temperature 
continued to rise, At 7 p.m. it was 105.4°F., with a pulse 
of 144 and respirations of 32. The patient was cold and 
clammy, was quite weak, and the pulse was rapid and 
thready. He did not respond and appeared moribund. On 
the morning of January 2, the temperature was 106.4°F.. 
the pulse 160, and the respirations 44. The patient failed 
to react to stimulants and rapidly grew weaker, and 
finally comatose. The respirations were shallow and 
rapid. The extremities were cyanotic. He continued to 
vomit and finally expired at 7:35 p.m. 


Permission for autopsy was not obtained. Diagnoses: 
diabetes mellitus; mesenteric thrombosis; peritonitis; car 
diac arteriosclerosis. 


Discussion 


The onset of 2 of our cases was with vomiting 
that was not associated with symptoms. suggesting 
an acute surgical condition of the abdomen, but 
in a few hours the symptomatology became that 
of an acute abdominal emergency. In mental pa- 
tients, vomiting is frequently associated with con- 
stipation and the symptoms disappear after enemas. 

Two cases presented the differential problem 
of possible head injury, and in one case the diag- 
nosis was difficult because of the spinal-fluid stud- 
ies. In such cases, however, a review of past ex- 
aminations and reports helps one arrive at a de- 
cision concerning the neurologic findings added 
to the clinical picture that may be indicative of 
head injury. 

Severe abdominal pain was present in each case, 
not particularly abrupt in onset but severe and 
generalized. Although the patient in Case 1 did 
not complain of the pain it was evidently quite 
severe. The vomiting at first was productive of 
gastric contents, in one case of several hours’ dura- 
tion and in another becoming coffee-grounds in 
character as vomiting continued. Distention did 
not seem to be much of a problem in these cases. 
Bleeding into’ the intestine was suggested at least 
in 2 of the cases. (One of us [C. B.] studied a 
case in a nonpsychotic patient, which was verified 
by operation. In this case there was melena during 
the course of the disease.) Shock symptoms were 
present in all cases. The number of leukocytes 
was not higher than that usually associated with 
abdominal emergencies. 

The fact that the clinical picture was not typical 
of any of the common surgical emergencies 18 
important. The past medical histories yielded some 
information of associated diseases but were not 
too helpful in making a diagnosis of mesenteric 
thrombosis. The fact that the patients became so 
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extremely sick should have suggested the possi- 
bility of mesenteric thrombosis. 


SUMMARY 
Three cases of proved mesenteric thrombosis oc- 


curring in mentally ill patients are presented, with 
, brief review of the problem of diagnosis. 
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MALE STERILITY* 
Wacrter W. Wituiams, M.D. 


SPRINGFIELD, MASSACHUSETTS 


T HE significance of male sterility is best real- 
ized if one considers that about one out of 
seven marriages are barren, and that in about half 
these matings the husband is either directly or 
indirectly responsible for the reproductive fail- 
ure. The problem of male sterility therefore occu- 
pies so important a place in sterility investigations 
that a lack of adequate consideration must inevita- 
bly lead to a greatly reduced validity of diagnosis 
and consequently to much misdirected or useless 
treatment of both the female and the male partner. 
A vast number of normal appearing and acting 
spermatozoa are usually required to supply a sin- 
gle cell capable of impregnating an ovum. All 
male sterility is essentially the result of a dimin- 
ished availability of normal spermatozoa during 
the fertile phase of the menstrual cycle. For pur- 
poses of discussion, male sterility can conveniently 
be classified under five headings, according to the 
degree of availability of normal spermia: faulty 
delivery of spermatozoa; germ-plasm aplasia; 
germ-plasm hypoplasia; germ-plasm dysplasia; 
and asthenospermia. 
Faults in Delivery 


The recognition of faults in the delivery of sper- 
matozoa constitutes no great problem either in 
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diagnosis or in the incidence of occurrence. A 
simple examination of the semen to find out if 
spermatozoa are present in the seminal fluid and 
a history that takes into consideration the charac- 
ter of the coital act, together with a physical 
examination of each partner, should be quite ade- 
quate in all cases to clear up this point. 


Germ-Plasm Aplasta 


In germinal aplasia, there is a degeneration or 
lack of development of the germinal epithelium, 
so that the patient is entirely incapable of sperma- 
togenesis. Accordingly, no spermatozoa are de- 
livered in the seminal fluid. Testicular biopsy fur- 
nishes the only reliable means by which germinal 
aplasia may be differentiated from the azoospermia 
of epididymal obstruction, and should be em- 
ployed in all cases of azoospermia before any type 
of therapy is attempted. A history and physical 
examination often provide very inconclusive diag- 
nostic information, since with hypoplasia the testes 
may not be diminished in size or altered in tex- 
ture, and in epididymal obstruction a perceptible 
enlargement or thickening of the epididymis may 
not be apparent. A history of gonorrheal infec- 
tion is highly suggestive that the trouble is due to 
epididymal disease, but furnishes far from con- 
clusive evidence. 
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Ficure 1. Normal (upper) and Abnormal (lower) Sperm Populations. 


Although there is considerable variability among normal spermatozoa, the 
size and contour are fairly regular, in contrast with those of abnormal 
spermatozoa. 

a= acrosome; b= nucleus; c = neck; d= body; e= posterior end knob; 
f= anterior end knob; g=tail; h cytoplasmic extrusion; i= abnormal 
nucleus; k= microsperm, with deficient acrosome; n= normal sperm head. 
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Germ-Plasm H ypoplasia 

Germ-plasm hypoplasia signifies an inability of 
the germinal epithelium to maintain a normal 
rate of spermatogenesis. The diagnosis is made 
with the aid of a blood-counting chamber, and 
the count should be made on a specimen obtained 
after a period of four or five days’ sexual rest. 
Frequency of intercourse, even in normal persons, 
may reduce temporarily the number of sperma- 
tozoa in a given ejaculate, and accordingly it is 
well that a low density count should always be re- 
checked with another sample obtained under 
known conditions. A moderate hypoplasia with a 
normal sperm population may be of little clinical 
significance, and warrants a relatively good prog- 
nosis, particularly if the case is handled properly 
from the medical point of view and a sexual over- 
load is avoided. 


Germ-Plasm Dysplasta 

Male germinal dysplasia offers quite a different 
problem than a simple germinal hypoplasia, for 
there is a fundamental defect in the germ plasm 
so that a part of or all the germinal epithelium 
becomes incapable of reproducing other than de- 
fective spermatozoa. At times, an alteration occurs 
in the ratio of normal and abnormal spermatozoa 
in different samples from the same person, a find- 
ing that is apparently due rather to differences in 
the rate of spermatogenesis in the healthy and ab- 
normal elements of the germinal epithelium than 
to any fundamental improvement in the germ 
plasm as a whole. The diagnosis of germ-plasm 
dysplasia depends on the examination of properly 
stained smears of semen and the determination of 
the type and ratio of spermatic abnormalities. Even 
the use of testicular biopsies is inadequate for the 
diagnosis of a dysplasia, since the spermatozoa 
seen in a biopsy are cut in different planes, ren- 
dering the recognition of abnormalities of the ma- 
ture spermatozoa literally impossible. As a result 
of the rather widespread failure to study adequate- 
ly stained specimens of semen, the whole matter 
of germinal hypoplasia, dysplasia and asthenosper- 
mia has been badly jumbled. 

Dysplastic germinal epithelium is frequently less 
capable of producing normal numbers of spermato- 
zoa than normal germ plasm, and the association of 
hypoplasia and dysplasia is accordingly a common 
feature; although it carries with it an extremely 
unfavorable prognosis, one should remember that 
fertilization is always possible if any apparently 
normal spermatozoa are found in the ejaculate. 
If all spermatozoa are abnormal, even if they occur 
in normal numbers and are highly active, one 
need have no hesitancy in rendering a hopeless 
Prognosis. When the growth potentialities of the 
germ plasm have been completely altered, there 
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is no more likelihood of benefit from any form of 
therapy than one would obtain by altering the 
growth potentialities of other tissues of the body. 


In most cases of sterility, only a portion of the 
germ plasm is dysplastic, and accordingly millions 
of normal appearing and acting spermatozoa are 
usually mixed in the ejaculate along with imper. 
fect spermatozoa. Clinical experience with human 
and animal semen examinations suggests that the 
agent or agents responsible for the visible effects 
on a portion of the germinal epithelium also 
act on the more normal appearing elements to 
reduce their fertilizing ability according to the 
extent of damage. This damage and the fertiliz- 
ing potentialities of a sperm population are best 
estimated on the basis of the extent of observed 
abnormalities, together with a consideration of the 
rate of spermatogenesis. In most cases of sterility 
resulting from germinal dysplasia, there exists a 
wide variety of bizarre abnormal forms, which 
have resulted from variations affecting either the 
nucleus or the acrosome. Since, in structurally 
abnormal spermatozoa, the nucleus and acrosome 
are usually involved, it follows that if a sperm pop 
ulation is broken down into four groups (Fig. 1), 
one containing normal appearing spermatozoa, 
another presenting nuclear abnormalities, a third 
with acrosomic defects and a fourth containing 
the miscellaneous assortment of other abnormali- 
ties, one will obtain a fairly reliable idea of the 
constitution of the sperm population and, thereby, 
a basis for estimating fertilization potentialities. 
The latter is far from an exact science, but is 
nevertheless an indispensable part of any sterility 
diagnosis that aims at reliability. 


Asthenospermia 


In other cases, there is evidence that the ability 
to fertilize the ovum is diminished, in spite of 
the normal appearance of the sperm population. 
The motility of such populations may or may 
not be impaired, and the semen examination alone 
provides an extremely poor means for arriving at a 
valid diagnosis. This condition, commonly known 
as asthenospermia, results from a variety of etio- 
logic factors. Patients with a low basal metabolic 
rate and those presenting a chronic prostatitis fur- 
nish good examples, for, as in other somatic con- 
ditions, there is often clinical evidence of impaired 
fertility without structural alterations in the sper- 
mia or faulty spermatogenesis. One must thus 
recognize the existence of cases in which functional 
defects without a demonstrable lesion lower the 
fertilizing ability of the sperm population, but 
the diagnosis is hardly justified unless a careful 
examination fails to reveal the presence of signifi- 
cant spermatic abnormalities, and unless the anam- 
nesis and the somatic examination together with 
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general laboratory studies show the presence of expected ovulation (Fig. 2). No arbitrary means 


some factor that might reasonably impair the 
vitality of the spermatozoa. 


Relation of Male and Female Sterility Studies 


The diagnosis, prognosis and treatment of male 
ind female sterility are so interdependent in vari- 


of calculating the ovulation date will suffice in 
sterility work because of the marked variation of 
ovulation time and the extreme brevity of the 
period during which fertilization is possible. As 
a result, when there is an indication for a severe 
restriction of sexual relations, there must be 4 
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Case 229. 


This chart records the basal body temperatures and vaginal smears during two 
menstrual cycles (actual menstruation indicated by arrows) in a twenty-six-year-old 
woman who had been married for seven and a half years. No contraceptives had 
been used, but conception had never occurred. The woman was normal. The 
husband, who was thirty years old, presented severe germinal hypoplasia (3700 
spermatozoa per cubic millimeter) and severe germinal dysplasia (56 per cent 
pathologic spermatozoa). Conception occurred at the first timed intercourse after 


Ficure 2. 


ee. 





four weeks of sexual inactivity. 


X= sexual relations; PoM = postmenstrual type of vaginal smear; Ov = 


type of vaginal smear. 


ous aspects that little constructive work on the 
husband is to be expected from studies not closely 
related to studies on the wife. For example, in ger- 
minal hypoplasia and dysplasia, a restriction of re- 
lations to the fertile phase of the menstrual cycle 
is often highly desirable, and accordingly it be- 
comes necessary to subject the wife to routine ob- 
fective tests and to estimate each month the date of 


ovulatory 


careful timing to the fertile phase, or the chance ot 
fertilization may be missed altogether. 
SUMMARY 
The various causes of male sterility are dis- 
cussed, and the need for closely correlated studies 
of husband and wife is emphasized. 
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MEDICAL PROGRESS 


WOUND HEALING* 


Artuur D. Hotes, Px.D.+ 
BOSTON 


OUND healing has occupied the attention 

of man through the entire human era, for 
without doubt the prehistoric man_ received 
wounds and tried to cure them. In fact even 
animals adopt procedures for treating wounds. 
The muskrat caught in a steel trap amputates 
his foot and applies his own treatment for heal- 
ing the wound. And, who has not seen a dog 
lick his wound in an attempt to allay pain and 
promote healing? 

During human existence literally thousands of 
substances have been suggested for promoting 
wound healing, but obviously it is impossible with- 
in the scope of th’s paper to cover all the ma- 
terials that have been recorded in the literature 
for stimulating the growth of new tissue in 
wounds. Accordingly attention will be confined 
to a number of factors and materials that have 
been the sulject of investigations reported during 
recent years. These are the influence on wound 
healing of diet, hydrogen-ion concentration, zinc 
peroxide, maggots and urea, sulfhydryl compounds, 
sulfonamides, gramicidin and _ penicillin, tissues 
and tissue juices, vitamins and cod-liver oil. An 
attempt will be made to discuss these topics as 
separate entities, but it will be seen that there 
is frequent overlapping. For instance, it is ex- 
tremely difficult, if not impossible, to eliminate 
completely the influence of the diet on wound 
healing when attempting to evaluate the thera- 
peutic activity or value of substances, such as 
sulfonamides or cod-liver oil, for promoting the 
growth of tissues. In a measure the factors 
and substances discussed may be divided into two 
clasces: those used for inhibiting the growth of or 
killing organisms found in wounds, and _ those 
used for stimulating tissue growth. But this 
classification cannot be followed completely since 
some of the factors and materials do not belong 
entirely in either group. 


Diet 


Wound healing obviously requires the growth 
of new tissues, which involves the production of 
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protein characteristic of the subject. Carbohydrates 
and fats are also essential for satisfactory metabo- 
lism in the wounded as well as in the normal in- 
dividual. Thus the question of the influence of 
the diet on wound healing has been a subject 
of much interest to investigators. 


Harvey and Howes,’ in studying the effect of 
high-protein diet on the velocity of growth of 
fibroblasts in the healing wound, found that 
during the latent period it had no effect, but 
once growth was started the velocity of healing 
was distinctly increased by a high-protein regime. 
As a consequence the maximum strength of the 
healing wound was reached two days earlier 
than with a standard diet. Thompson, Ravdin 
and Frank,” in experiments with dogs, demon- 
strated a relation between hypoproteinemia and 
the disruption of surgical wounds and showed 
that the hypoproteinemic dog is frequently in- 
capable of wound fibroplasia. Burrows? states 
that the connective cells except where they are 
very closely packed together in a wound cannot 
destroy the fibrin, but they do take fats, serum 
proteins and evidently other sukstances from the 
blood clots. 

Rhoads, Fliegelman and Panzer* promoted 
wound healing in hypoproteinemic dogs by in- 
jecting large amounts of acacia, which they as- 
sume tends to mobilize protein for utilization, 
but they caution that this treatment is not justi- 
fiable for treating human wounds. Clark’ has 
assembled data concerning the effect of the prin- 
cipal ingredients of the diet on wound _heal- 
ing. Four groups of three dogs of the same size, 
age and condition were fed a mixed, a carbo 
hydrate, a protein and a fat diet for three days, 
after which they were anesthetized and wounds 
were made in their backs. The experimental 
diets materially influenced the length of the qui- 
escent period of wound healing. There was no 
quiescent period for the protein-fed dogs; the 
period was three days for the carbohydrate-fed 
dogs, four days for the dogs that received the 
mixed diet, and six days for the fat-fed dogs. 
The effect of the diet on the length of the quiescent 
period was greater for small than for large 
wounds, but in all cases the scar was one quarter 
the size of the original wound. 
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A number of investigators have commented on 
the importance of the diet during the treatment 
of various lesions. Whipple® states that a pro- 
tein deficiency retards but a high-protein diet 
accelerates wound healing. He also noted that 
a high-fat diet prolongs the period of repair in 
wounds. Weil, Whitaker and Rusbridge’ state 
that a high-protein, high-vitamin diet should be 
used in the treatment of wound cases. Holman® 
has carefully observed the influence of the diet 
in preoperative and postoperative care of the 
surgical patient, and recommends a high-calorie, 
high-vitamin diet for two weeks preceding an 
elective operation. Strumia, Wagner and Hayl- 
lar,° in discussing the management of shock and 
treatment of burns, emphasizes that a high-calorie 
high-polyvitamin diet is indicated for promoting 
the growth of tissue in burned areas. 

It is generally agreed that for continued health 
and bodily well-being the human dietary should 
supply adequate amounts of several vitamins, 
but only three, vitamins A, D and C, will be con- 
sidered at this time. For convenience vitamins 
A and D will be considered together. 


Vitamins A and D 


Roegholt”® did not find that vitamin A de- 
ficiency affected the rate of healing in epithelial 
wounds. Saitta’® reported that the rate of healing 
of epithelial wounds on animals that had re- 
ceived a vitamin-A-deficient diet for sixty-six days 
did not differ from that of controls. When the 
vitamin-A-deficient diet was continued for one 
hundred and five days the wounds remained un- 
healed, became infected, and the animals died, but 
when wounds were painted with a vitamin A ex- 
tract they healed in thirteen days. Lauber! found 
that pretreatment of rats with vitamin A did not 
affect the rate of healing in wounds subsequently 
produced. However, oral administration of the 
vitamin following the infliction of skin wounds 
produced remarkable acceleration in healing. Some 
lesions healed in nine days, as compared with 
eighteen to twenty-five for controls. When 200 
units per day was administered there was no 
noticeable effect on the rate of healing. When 
40,000 units was administered, however, healing 
required thirty-six to fifty-two days. Bailey! 
believes that vitamin A deficiency decreases the 
effectiveness of the epithelial barrier to infection. 
Tammann”™ found that overdosage with vitamin 
D delayed wound healing. Lauber! failed to 
produce any effect on the healing time in rats by 
foretreatment or concurrent treatment with vary- 
ing doses of vitamin D, including overdosage, 
but thinks that these results do not afford safe 
conclusions for application to human therapy. 
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Vitamin C 


Wolbach and Howe™ characterize scorbutus as 
the inability of supporting tissues to produce and 
maintain intercellular substances, and believe that 
such failure is due to an inadequate supply 
of ascorbic acid. Smith and McConkey" found 
tat scorbutic guinea pigs were liable to develop 
duodenal ulcers. Experimental wounds in such 
animals healed completely with no abnormalities 
when the animals received canned tomato juice 
daily, but no healing occurred in wounds of 
similar animals receiving no vitamin C supple- 
ment, and coincidentally 80 per cent of the animals 
developed ulcers of the duodenum. 


Whipple® concludes that vitamin C deficiency 
prolongs the healing process, and he suggests that 
even if peptic ulcer patients have no vitamin C 
deficiency when admitted to the hospital, only 
four days of strict ulcer dietary regime will 
cause them to develop this deficiency. Davidson™ 
found that patients receiving an ulcer-producing 
(vitamin-C-deficient) diet developed deficiency 
disease, and emphasizes the necessity of including 
adequate accessory food factors in special diets 
to prevent development of deficiency diseases. 
Ingalls and Warren determined the vitamin C 
contents of the blood plasma of 20 patients with 
gastric or duodenal ulcers, 18 (90 per cent) of 
whom had low vitamin C values. They empha- 
size the importance of the clinician’s being sure 
that his patients receive an amount of vitamin C 
adequate to promote wound healing. Holman* 
found that a vitamin-C-deficient diet retarded the 
healing in 44 per cent of 70 patients and that 
ascorbic acid is essential for the synthesis and 
maintenance of intercellular supporting materials. 
He recommends that in elective operations, such 
as hernia, the patients receive generous amounts 
of ascorbic acid for two weeks preoperatively to 
ensure rapid healing of wounds. Lanman and 
Ingalls’® present evidence that even a_ partial 
vitamin C deficiency has important bearing in 
the treatment of surgical wounds and that ad- 
ministration of ascorbic acid to promote wound 
healing is indicated. 

Hunt” states that, as early as 1772, James Lind 
noticed a relation between scurvy (vitamin C 
deficiency) and delayed wound healing. He points 
out that vitamin C deficiency is particularly preva- 
lent in patients with gastrointestinal diseases and 
that most wounds break down on about the 
tenth day, but that this condition may be elimi- 
nated by saturating patients with vitamin C. 
One thousand milligrams daily for three days 
produces saturation, and 100 mg. daily there- 
after maintains it. 
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Lund and Crandon® report that vitamin C re- 
serves in the tissues or in the tissue cells, not the 
blood-plasma level, are the determining factor 
in healing. They examined 58 patients one 
year after operation and found that those with 
low preoperative blood-plasma levels had a larger 
percentage of postoperative hernias after gall- 
bladder operations than did those with high levels. 
They recommend that patients with low reserves 
receive preoperative and early postoperative treat- 
ment with vitamin C. 

Archer and Graham’ observe that following 
long periods of ill-health or strict diet patients 
are likely to be in a subscurvy state. Thus many 
patients on a strict diet due to gastric or duo- 
denal ulcers lack ascorbic acid in their body. 
Hence, for ulcer patients these authors recommend 
1000 mg. of ascorbic acid for three successive days 
to saturate the body, and then a daily dose of 
36 mg. 

Platt?® reports 4 cases of adult scurvy seen in 
private practice. One patient was a neurotic wom- 
an who had dieted; 3 were peptic-ulcer patients on 
dietetic treatment. Administration of vitamin C 
from natural or artificial sources cured the scurvy 
that had resulted from the prolonged treatment 
with diets lacking vitamin C. 

Hartzell, Winfield and Irvin®*? report that a 
group of patients with clean wounds and appar- 
ently uneventful convalescence experienced , dis- 
ruption of wounds without warning and without 
apparent physical cause. The levels of plasma vita- 
min C and serum protein were low. The relation 
of these factors to poor wound healing cannot be 
overlooked. In discussing vitamin therapy in prac- 
tice Vorhaus™* stresses the importance of vitamin 
C both before and after operation. Madison and 
Manwaring have shown experimentally that vita- 
min C aids the body in defense against infectious 
diseases and a large dose increases antibody pro- 
duction. 


Crandon, Lund and Dill** concluded from a 
study of human scurvy that total vitamin C de- 
ficiency causes failure of wound healing. Micro- 
scopically the tissues showed a lack of intercellular 
substance, but parenteral administration of vitamin 
C produced good healing and considerable inter- 
cellular substance within ten days. 


In discussing the prevention of infection in 
wounds and burns, the Committee on Chemo- 
therapeutic and Other Agents and the Committee 
on Surgery of the Division of Medical Sciences of 
the National Research Council®® state that a re- 
duction of vitamin stores, especially vitamin C, in- 
terferes with normal wound healing, and they rec- 
ommend the daily oral administration of 75 mg. 
of ascorbic acid until recovery is complete. 
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The significance of vitamins applied locally will 
be considered later, but the data cited above indi- 
cate the importance of a carefully selected dietary 
in the treatment of accidental or surgical wounds, 
particularly if they are extensive. 


Hyprocen-Ion ConcENTRATION 


Practically everyone has at some time experi- 
enced definite discomfort when sweat, salt, soap, 
acid or some other substance has entered his 
wound. However, very few have associated this 
unpleasant experience with a change in the hy- 
drogen-ion concentration of the wound, but a num- 
ber of investigators have determined the hydrogen- 
ion concentration of wounds subjected to different 
types of treatments. 


Messer and McClellan?® measured the pH of 
healing wounds by placing contact electrodes in 
them. In all cases the fluctuations in pH fol- 
lowed roughly the clinical conditions of the 
wounds; progressive healthy healing was accom- 
panied by consistent increase in alkalinity, whereas 
failure of healing was followed by fluctuations 
toward acidity. Wounds that healed rapidly with 
pinkish granulation tissue and flat, undistorted 
scar tissue showed an alkalinity of pH 7.4. Messer 
and McClellan believe that excess alkalinity is a 
factor in bacteriostasis and wound healing. 

Hashizume” is not in agreement with this con- 
clusion. He determined the pH of the secretions 
of infectious and noninfectious wounds of man 
under various conditions and found that regardless 
of favorable or unfavorable conditions for wound 
healing, the pH quickly approached that of the tis- 
sue or blood if the wound surface was exposed to 
the air. He concludes that change in pH does not 
parallel the course of healing but is correlated with 
the rate of escape of carbon dioxide. In his exten- 
sive studies of the value of chloramine-T for pro- 
moting wound healing, Carrel*® observed that it 
was nonirritating to the tissues. Chloramine-T 
U.S.P. (1:20)°* must be alkaline and thus has a 
pH in excess of 7.0. 

Reimers and Winkler*® produced acidosis in 
dogs by the administration of ammonium chloride, 
and found a definite shortening of the period of 
wound healing. 

Robinson*' states that 2 per cent solutions of 
ammonium bicarbonate (pH 7.7) promote healing 
of such conditions as chronic osteomyelitis, stitch 
abscesses, chronic varicose ulcers and lacerations, 
with the formation of little scar tissue and in some 
cases return of the hair to the surface of the wound. 

Rohde* reports that chronically inflamed gran- 
ulation tissues tend to have an acid reaction, with 
pH values ranging from 6.8 to 7.1. Arey** found 
that pain in aseptic wounds was related to the local 
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acidity. Injections of buffered acid phosphate so- 
lution are painful but those of buffered alkaline 
phosphate solution produce no pain. He suggests 
that the strong pain of inflamed wounds is related 
to local acidity; thus pain in abscesses, ulcers and 
allied conditions can be relieved by the injection 
of buffered alkaline phosphate solution. Human 
experiments showed that pain began at pH 7.2 and 
increased progressively until at pH 5.9 it was un- 
bearable. 

The results of these studies are practically unan- 
imous in indicating that a pH in excess of 7.0 is 
desirable for enhancing the patient’s comfort and 
providing a condition favorable for rapid tissue 
growth. 


Zinc PEROXIDE 


For many years it has been recognized that rapid 
oxidation greatly inhibits the activity of pyogenic 
bacteria found in wounds. Hydrogen peroxide has 
been very extensively used, but during recent 
years considerable attention has been given to the 
value of zinc peroxide as an oxidizing agent for 
trezting wounds. 

Bliss, Long and Smith** applied zinc peroxide 
locally and found it highly active in controlling in- 
fection due to Clostridium oedematiens; when used 
intramuscularly in the treatment of Cl. tetani in- 
fections in mice, it was much more effective than 
sulfathiazole. They found wide variation in the 
effect of zinc peroxide in different types of in- 
fections. It produced excellent results in the therapy 
and prophylaxis of Cl. tetani and Cl. oedemat- 
iens infections but was far below sulfadia- 
zine in controlling C/. sept:que and was practically 
worthless against Cl. we!lchiiz. On the other hand, 
Johnson and Meleney,*® who tested sterilized 
medicinal-grade zinc peroxide on a variety of or- 
ganisms, report that Cl. welchit and Cl. tetani were 
the most susceptible to its action; hemolytic strep- 
tococcus, pneumococci, Cl. histolyticum, Cl. sporo- 
genes, Cl. novyi and Cl. sordellii were less sensitive; 
and Streptococcus viridans, Staphylococcus aureus, 
Escherichia coli, Proteus vulgaris and Pseudo- 
monas pyocyaneus were relatively resistant. 

Friel®® studied the value of ionized zinc in the 
treatment of suppurating surfaces. Layers of gauze 
soaked in sterilized solution of zinc sulfate in gela- 
tin were laid on the raw area, a positive electrode 
was kept in contact Ly a bandage, and at inter- 
vals cultures were made from the surface. The 
advantage of the zinc ionization is the speed with 
which suppuration may disappear. Friel believes 
that suppuration ceases because zinc albuminate 
is a Lad culture medium for micro-organisms and 
causes no irritation to the wound. Gurewitsch** 
treated 15 patients with indolent ulcer by placing 
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zinc peroxide paste on the ulcer, covering it with a 
gauze pad saturated with saline and applying q 
positive electrode. 

Meleney** recommends zinc peroxide for pre. 
vention of the growth of organisms in grossly con. 
taminated wounds, particularly around the mouth. 
colostomies, anus, fistulas and pilonidal cysts where 
anaerobic organisms are known to be involved. He 
recommends its use as a prophylactic against infec- 
tion of the peritoneal cavity after appendectomy or 
abdominal resections of the bowel, and states that 
if streptococci or Cl. welchii is present in a closed 
wound it should be opened and zinc peroxide ap- 
plied. He further states that zinc peroxide acts 
Lest if it is kept wet, and that, although tissue fluids 
will activate it, distilled water or 2 per cent poly 
vinyl alcohol will keep it wet longer. . 

An editorial states that zinc peroxide has been 
used successfully in the dangerous human bite. 
perirectal and deep pelvic abscesses, and gas- 
gangrene, and that combined with glyceryl mono- 
stearate and peanut oil as a base it is a powerful 
therapeutic weapon against all anaerobic bacteria 
and hemolytic streptococci.*® 

Noel and Lynn*® report the variability of results 
obtained from zinc peroxide therapy. They con- 
clude that no true substance of this composition 
exists, and that the commercial products are prob 
ably chemical or physical combinations of zinc 
oxide with hydrogen peroxide, their value being 
proportional to the amount of available oxygen, 
established by assay. The rapid drying of pharma. 
ceutical preparations, previously a serious handi- 
cap in practice, has been largely overcome by the 
incorporation of sorbitol, but mannitol does not 
produce such satisfactory results. 

Although numerous investigators have found 
freshly prepared zinc peroxide effective for killing 
pyogenic bacteria in wounds, it leaves a zinc 
oxide residue; also it would doubtless deteriorate 
in preparations stored for considerable periods. 


Maccors — ALLANTOIN AND UREA 


It was frequently observed during World War | 
that wounds that had become infested with mag 
gots healed more satisfactorily than those that had 
received more prompt attention. However, this 
was not an original observation, for some three 
centuries ago Ambroise Paré*! was aware of the 
beneficial results of live maggots in wounds. Also 
a century or more ago Larrey*? noted that the 
wounds of Syrian soldiers were benefited by the 
presence of maggots, and that the latter con 
sumed only dead and decomposed tissue and did 
not touch live tissues. Keen*! says that during 
the Civil War wounds were frequently infested 
with maggots, but they never caused harm and 
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were frequently beneficial. Baer‘? found that 
maggots removed fragments of bone and tissue 
sloughs,— an asset in wound healing,— caused 
wounds to -tecome alkaline, thus inhibiting the 
growth of pathogenic bacteria, and contributed 
some subtle biochemical effect within the wound. 
He also found that maggot treatment of open 
tuberculous abscesses, with or without infection, 
was surprisingly effective. Messer and McClel- 
lan,2* in studying the functions of surgical maggots 
in wound healing, observed that osteomyelitis 
wounds treated with blow-fly larvas showed rapid 
cleansing, pinkish granulation tissue and a flat, 
undistorted scar. 

Robinson** noted that the excretion of maggots 
contained allantoin, and when it was used for 
treating experimental wounds, results similar to 
those produced by maggots were obtained. How- 
ever, nearly a quarter of a century earlier Mac- 
alister** had treated chronic ulcers with a solu- 
tion of allantoin and obtained healing with rapid 
granulations. He also successfully used allantoin 
internally for treating gastric and duodenal ulcers. 
In later investigations Robinson*® found that the 
maggot excretion also contained urea, and when 
this was tested on human wounds it was found 
to possess definite healing value. 

Holder and MacKay*® treated 139 cases with 


urea without any deleterious effects and obtained 
their best results with chronic ulcers. They found 
that urea was nontoxic and harmless, a solvent 
of dead tissue, dried secretions and other materials 
that hinder healing, and bacteriostatic in strong 


solutions. In a later paper they*’ noted that 
hypertonic solutions of urea may be painful to 
denuded tissues, and suggest that iso-amyl-hydro- 
cupreine be combined with the urea for its local 
anesthetic action. Millar*® states that urea is cheap 
and readily available, does not irritate tissue, has 
some antiseptic value, causes no systemic re- 
actions, and is very effective in eliminating odors, 
particularly the peculiar penetrating fetor of 
sloughing cancer. Robinson*® found that urea 
stimulates the growth of granulation tissue and 
the development of capillaries, is easily prepared 
for use by adding to cold, sterile distilled water, 
and is effective in the treatment of such purulent 
conditions as varicose and diabetic ulcers, car- 
buncles, suppurating x-ray burns, infected heat 
turns, intraoral infections, osteomyelitis and skin 
infections. Foulger and Foshay*® used urea suc- 
cessfully in 20 cases of purulent otitis media that 
had failed to respond to other medicaments. The 
discharge lost the foul odor, became serous, and 
in three to six days ceased, even though it orig- 
inally contained hemolytic streptococci. Unfortu- 
nately the urea caused pain, which was con- 
‘rolled with morphine. Wilson® states that an 
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8 per cent solution of urea prevents the growth 
of Esch. coli. Symmers and Kirk™ successfully 
treated chronic staphylococcus infection with urea. 
Wilson reports that small amounts of urea added 
to nutrient mediums have a distinct effect on 
Esch. coli, Eberthella typhosa, Salmonella enteriti- 
dis, Ps. pyocyanea and Friedlander’s bacillus 
Olson, Slider, Clark and MacDonald® found that 
urea. retards the rate of epithelization of open skin 
wounds of rabbits but stimulates the rate and 
extent of granulation tissue. 

The investigators cited above are apparently in 
complete agreement that urea is a valuable ma- 
terial for promoting wound healing, particularly 
for removing debris and necrotic tissues. However, 
to be effective, concentrated solutions (30 per cent 
or more) must be used, and in some cases these 
cause the patient discomfort and sometimes re- 
quire sedation. 


SULFHYDRYL CoMPpouNDs 


In considering the effect of sulfhydryl compounds 
on wound repair, Riley® is of the opinion that they 
stimulate growth by mitosis. Reimann and Ham- 
mett™* report treating aged persons with varicose, 
decubitus and trophic ulcers with thioglucose so- 
lution, 1:10,000, as a wet dressing and thus stim- 
ulating granulations and epithelial growth. How- 
ever, this product also promotes bacterial growth, 
which in turn inhibits healing. Consequently 
sulfhydryl solutions should not be used for more 
than twenty-four hours, with intervals of two or 
three days between treatments. Pierce” thinks that 
sulfhydryl compounds are of great importance in 
tissue growth and are best applied to burns as 
compresses. Most patients complain of pain when 
a sulfhydryl solution is applied to the burned area. 
but this does not persist over one or two hours. 
Reimann” reports using a sulfhydryl prenaration 
on decubitus and pressure ulcers, one of which had 
not healed after six months’ treatment with other 
preparations. Para-thiocresol, 1: 10,000, produced 
healthy granulations within forty-eight hours. 
However, treatment was stopped for three days, 
during which time physiologic sodium chloride 
solution was applied, after which the p-thiocresole 
treatment was repeated. Sulfhydryl solutions must 
always be made fresh, and they have a disagree- 
able odor. Fitzhugh*’ in studying the effect of 
sulfhydryl compounds in otolaryngology found that 
they could not be used in the presence of marked, 
purulent exudate. After granulation has started 
p-thiocresol can te applied and will promote 
epithelial growth. When applied to postauricu- 
lar incisions, healing occurs in three or four days. 

A number of investigators have shown that 
sulfhydryl compounds possess unusual value for 
stimulating tissue growth. Unfortunately they 
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also stimulate the growth of organisms present 
in wounds, and consequently in the treatment of 
lesions they should be used alternately with other 
types of medication. 


SULFONAMIDES 


Although sulfanilamide was synthesized thirty 
years or more ago, it is only within the last six 
or eight years that attention has been given to 
the remarkable bactericidal power of the sulfona- 
mides. Even so, the present volume of literature 
concerning them is so extensive that only a lim- 
ited number of investigations can be included. 

According to Buttle,®* the value of sulfonamides 
in the treatment of human wounds is due to their 
ability to inhibit bacterial growth with little or 
no harmful effect on the phagocytic cells. Huang 
and Sia,®® Fuller and James,®® Colebrook and 
Francis,*! Buttle®® and others report that sulfanila- 
mide applied to a wound inhibits growth of the 
hemolytic streptococcus and of the gas-gangrene 
organisms, particularly C7. welchit. 

Most of the deaths from infection® in World 
War I were due to hemolytic streptococci and gas- 
gangrene organisms. Sulfanilamide is _particu- 
larly effective against these bacteria. Fuller and 
James® recommend that the first dose of 1.5 gm. 
be placed in the wound as soon as possible. Delay 
is dangerous. If several hours have elapsed, the 
amount administered orally in the first doses 
should be increased. Beginning two hours after 
the first dose intact 0.5-gm. tablets should be given 
at four-hour intervals. Prophylaxis must be con- 
tinued for at least four days to counteract hemo- 
lytic streptococcus infections which may occur in 
the hospital. Coated tablets used to secure pro- 
longed retention of the drug do not offer any 
advantages. Colebrook and Francis®’ studied the 
effect of sulfanilamide powder on sixty-two super- 
ficial wounds infected with hemolytic streptococci. 
The organism disappeared from the wounds with- 
in three or four days, but infections with Group 
D streptococci, staphylococci, Prot. vulgaris or Ps. 
pyocyanea were resistant to local sulfanilamide 
treatment. Jackson and Coller®’ recommend the 
local use of sulfanilamide in peritonitis and con- 
clude that it causes no injury to the peritoneal sur- 
faces. Jensen, Johnsrud and Nelson treated forty- 
one wounds associated with compound fractures 
with 5 to 15 gm. of sulfanilamide. The wounds 
healed by first intention in all but 2 cases, but before 
the use of sulfanilamide the infection rate was 27 
per cent. Blood assays showed that after local treat- 
ment the maximum concentration of sulfanilamide 
in the blood occurred in eighteen hours. Purdie and 
Fry™ administered a total of 94 gm. of sulfanila- 
mide to a patient with several discharging wounds 
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containing hemolytic streptococci and Esch. col; 
that had remained unhealed for three years, in spite 
of operative procedures and actinotherapy. Four 
days later the wounds discharged less, in twenty. 
three days they were nearly healed, and after forty- 
four days they were completely healed. In dis. 
cussing compound fractures complicated with gas. 
gangrene, Bohlman® states that sulfanilamide 
has a specific effect on gas bacilli, but cautions 
that conservative surgical principles must be com- 
bined with its use. Gibbon and Hodge™ are 
of the opinion that sulfanilamide should be em. 
ployed locally and orally in all patients with trau 
matic wounds. 

In comparing the absorption of the various sul- 
fonamides, Hawking** found that 0.2 gm. of sul- 
fanilamide inserted in an experimental wound in 
a guinea pig’s thigh was absorbed in less than 
twenty-four hours, sulfathiazole in four or five 
days, and sulfapyridine in seven to ten days. Sul- 
fanilamide placed in one end of an 8-cm. wound 
produced high concentration at the distal end in 
two hours, sulfathiazole and sulfanilylguanidine 
high concentration in two to six hours, sulfadiazine 
moderate concentration in six to twenty-four hours, 
and sulfapyridine low concentration in twenty-four 
hours. 

From their experience in the Libyan campaign, 
Mitchell, Logie and Handley® emphasize both 
oral and local administration of sulfonamides, since 
their patients so treated were fitter and showed 
less local sepsis than did controls. They suggest 
applying 15 gm. of sulfanilamide immediately to 
the wound and 15 gm. more after operation. 
Twenty-seven grams is administered orally to the 
patient in six days. 

Numerous investigators have recommended the 
local application of sulfonamides to various types 
of wounds. Miles says that even in the presence 
of pus they reduce streptococci, staphylococci, coli- 
form bacilli and sporebearing anaerobes when ap- 
plied locally to wounds, and recommends both 
local and oral administration of sulfathiazole. Gris- 
wold and Antoncic™? recommend the local implan- 
tation of sulfanilamide in the abdomen for per- 
forated peptic ulcers, perforated appendicitis or 
gunshot wounds, or when the lumen of the gastro- 
intestinal tract is opened; and the Committee on 
Chemotherapeutic and Other Agents and the Com- 
mittee on Surgery of the Division of Medical Sci- 
ences of the National Research Council” recom- 
mend the liberal application of crystalline sulfanila- 
mide to all wounds as soon as possible after thes 
are incurred. 

Although it is generally recognized that sulfona- 
mides are used in the treatment of wounds for 
their bactericidal activity, a number of investiga 
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tors have referred to their influence on cell growth. 
Livingston,"* Mayo and Miller,’* Guerry and Put- 
ney’ and Thompson, Brabson and Walker" think 
that sulfanilamide and sulfathiazole stimulate tis- 
sue growth. Kev. Frankel and Burford."* Kev‘? 
and Key and Burford™® believe that sultanilamide 
does not seriously interfere with wound healing. 
Goldberger” states that wound healing is not ap- 
preciably inhibited by the sulfonamides. On the 
other hand, Bick®® reports that the local application 
of sulfonamides to wounds retards healing by 50 
per cent and promotes excessive cutaneous scar- 
ring. Lyons and Burbank** believe that local ap- 
plications of sulfanilamide delay wound healing. 


Fleming,*? Kolmer and Brown,** Lockwood** 
and others have found that such materials as thick 
suspensions of bacteria, peptones, dead streptococci 
and tissue residues inhibit the bacteriostatic action 
of sulfanilamide. Rubbo and Gillespie*® found 
that as little as 1 part of p-aminobenzoic acid re- 
verses the bacteriostasis of 26,000 parts of sulfanila- 
mide, and Weil, Whitaker and Rusbridge* report 
that novocain is an inhibitor and is contraindicat- 
ed for cases in which sulfathiazole is to be used. 

Jones®® recommends that a cod-liver oil emul- 
sion containing 5 per cent sulfanilamide be used 
routinely for wounds, but Locatelli and Bowden,** 
Fitch®* and Pillsbury, Wammock, Livingood and 
Nichols*® say that an emulsion with an oily base 
retards and reduces the activity of sulfanilamide. 

Mueller®’ believes that sulfanilamide must be 
sterilized before being placed in the abdominal 
cavity. Thompson, Brabson and Walker® are of 
the same opinion and recommend heating the drug 
in test tubes at 120°C. for half an hour. On 
the other hand, Key and Lembeck® think this 
unnecessary, since pathogenic organisms will not 
be carried into the wound in the sulfanilamide 
powder, and Herrell and Brown® hold that there 
is no necessity for sterilizing sulfanilamide or 
sulfathiazole powder before direct application to an 
open wound. 

Very recently a number of investigators have 
described undesirable side reactions of varied na- 
ture and intensity which have been noted follow- 
ing the administration of the sulfonamides. In 
the case of sulfanilamide, Weitzen®™ has observed 
angular and curvilinear distortions, disturbed dis- 
tance perception and micropsia in his patients; 
Higgins reported aphasia and stammering on 
the third day of sulfanilamide medication; Pearson 
and Burnstine®* have called attention to a series 
of cases of psychoses; Garvin®® described a patient 
who became irrational and confused after a single 
dose of sulfanilamide; Ottenberg® reported death 
following toxic psychosis; Waugh®® observed 1 
case of peripheral neuritis among 650 patients; 
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Janet*® commented on a case that developed neu- 
ritis of the arm and thorax; Ornsteen and Furst? 
described a case of dystrophic gait and patchy dis- 
tal hypesthesia; Fisher and Gilmour’ noted en- 
cevhalomvelitis: Bucv’? observed toxic optic neu- 
ritis after a single 0.3-gm. tablet of sulfanilamide 
and Blankstein’® reported transitory myopia. 


Similar reports appear in the literature relative 
to the undesirable effects that develop after the 
administration of sulfathiazole. For instance, Wein- 
berg and Knoll’ noted a syndrome resembling 
amyotrophic lateral sclerosis; Stiles?®® called atten- 
tion to hypersensitivity to even small doses of the 
drug: Finland, Peterson and Strauss’®® emohasized 
that such complications as drug fever, rash and 
granulocytopenia may follow its ingestion: Penner 
and Horack’™ reported transient renal complica- 
tions following its administration; Loewenberg, 
Sloane and Chodoff'® found at autopsy concre- 
tions in the kidneys, ureters and bladder of a case 
so treated; Cutts, Burgess and Chafee’ renorted 
a 10 per cent death rate and nitrogen retention in 
a series of patients who received the drug; Hoyne 
and Larimore’”® observed gangrenous pharyngitis 
and laryngitis, focal membranous tracheitis, focal 
hemorrhagic bronchopneumonia and swelling of 
the myocardium, liver and kidneys at antonsv fol- 
lowing death attributable to the ingestion of sul- 
fathiazole; and Lederer and Rosenblatt’™’ com: 
mented on the pathology in 4 cases in which death 
was attributable to this substance. Evidence pub- 
lished by Lyons and Balberor™? indicates that ap- 
proximately one third of all patients develop a sen- 
sitivity to sulfonamides sufficient to interfere with 
their subsequent use. Gallagher’ says that this 
type of sensitivity may persist for at least two 
years. Little’™* reports the following abnormal 
conditions due to the use of sulfonamides: aphasia, 
stammering, toxic psychosis, peripheral neuritis, 
myelitis, optic neuritis, transitory myopia, menin- 
geal signs, blindness and convulsions. 

It is quite evident from this brief review of the 
literature of the sulfonamides that they have pow- 
erful bactericidal effect and are of great value to 
the surgeon and for wound treatment, but it is 
also evident that they possess undesirable quali- 
ties and can cause great damage unless adminis- 
tered under carefully supervised conditions. 


GRAMICIDIN AND PENICILLIN 


A number of years ago Dubos" observed an 
unidentified sporebearing bacillus isolated from a 
sample of soil that rapidly killed pneumococci, 
streptococci and staphylococci when incubated with 
them at 37°C. but did not affect the viability or 
inhibit the growth of gram-negative bacilli. Dubos 
and Cattaneo™® prepared cell-free extract by re- 
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moving the protein precipitable at pH 4.5. The 
purified preparation is soluble and stable in alco- 
hol, acetone, dioxane, pyridine and glacial acetic 
acid, and is insoluble in water, chloroform, sulfuric 
ether, benzol and toluol. The product contained 
12.5 per cent of nitrogen, failed to give any test 
for proteins, and retained a bactericidal effect on 
gram-positive micro-organisms. 

Hotchkiss and Dubos!” isolated from 100 gm. of 
crude material approximately 5 to 15 gm. of crys- 
talline gramicidin, which crystallizes from acetone 
as characteristic spear-shaped, colorless platelets 
with a melting point of 228-230°C., found that 
1 microgm. of gramicidin administered intraperito- 
neally protects a large percentage of mice infected 
intraperitoneally with 10,000 fatal doses of virulent 
Type I pneumococci, but 0.3 mg. administered in- 
traperitoneally will kill mice, and smaller quan- 
tities will cause marked toxic reactions. Both tyro- 
cidine and gramicidin are highly toxic when in- 
jected into the blood stream, but exhibit little tox- 
icity when applied locally, as by the subcutaneous, 
intramuscular or intrapleural route. Christensen, 
Edwards and Piersma' isolated the alcohol-soluble 
bactericidal material synthesized by Bacillus brevis. 
They are of the opinion that gramicidin is a poly- 
peptide, and that its specific activity does not reside 
solely in these amino-acid residues. 

Herrell and Heilman?’ used the crude bacteri- 
cidal substance obtained from a soil bacillus for 
bacteriological and clinical studies of gramicidin. 
Francis!” believes that substances like gramicidin 
and penicillin can be used for the control and treat- 
ment of infections due to sulfonamide-resistant 
streptococci, and his experiments in vitro show that 
these streptococci are easily controlled by gramici- 
din. In their study of the effect of gramicidin ad- 
ministered orally to mice, Weinstein and Rammel- 
kamp™! found it without effect on Lactobacillus 
acidophilus, whereas very small amounts had a 
bactericidal action on this bacillus in vitro. In 
evaluating the therapeutic activity of gramicidin 
one should not overlook the conclusions of Her- 
rell and Brown,'*? who note that recent observa- 
tions concerning its hemolytic effect render it un- 
safe for general use. If its hemolytic property can 
be removed and its bacteriostatic effect preserved, 
an entirely new approach in the treatment of 
streptococcal infections may be developed. 

In 1929, Fleming’** found that a mold that ap- 
peared in laboratory bacterial cultures resembled 
Penicillium rubrum. The mold when grown on 
nutrient broth produced a very powerful antibac- 
terial substance, which he named “penicillin.” Its 
inhibiting action was very marked on pyogenic 
cocci and diphtheria bacilli, but was without action 
in colon, typhoid and influenza bacilli. A 1:800 
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dilution of the filtrate completely inhibited Strep- 
tococcus pyogenes, but did not inhibit the growth 
of Haemophilus influenzae. 

Abraham et al.’** have adopted as an arbitrary 
unit of antibacterial activity the amount of pen- 
icillin dissolved in 1 cc. of water, which gives the 
same inhibition as the standard. Material used in 
human therapeutic tests usually contains 40 to 50 
units of penicillin per milligram. The adminis- 
tration of penicillin by mouth is complicated by the 
fact that it is rapidly destroyed by acid, and serious 
losses are to be expected in the stomach. These 
authors cite a case of local infection with hemo- 
lytic streptococci resistant to large doses of sul- 
fanilamide and to moderate doses of sulfapyridine 
that improved greatly by treatment with penicil- 
lin. They report a case of corneal ulcer treated 
with a 1:5000 solution of penicillin in normal 
saline solution, with no irritation but improve- 
ment of the ulcer. Penicillin combines the two 
most desirable qualities of a chemotherapeutic 
agent — low toxicity to tissue cells and powerful 
bacteriostatic action. Its bacteriostatic action is in 
no way interfered with Ly body fluids or pus and 
only ‘o a limited extent by large numbers of or- 
ganisms. In local applications it has given prom- 
ising results. Abraham et al. consider that enough 
evidence has been assembled to show that pen- 
icillin is an effective type of chemotherapeutic 
agent and possesses properties unknown in any 
other antibacterial substance heretofore described. 
Miles’ says that penicillin is powerfully antibac- 
terial. It has no observable toxic effect on phago- 
cytes in antibacterial concentrations, and the anti- 
bacterial effect is not inhibited in the presence of 
organic matter. Its action is apparently bacterio- 
static and thus permits the defenses of the body 
to take adequate action against the invader. 

Although gramicidin and penicillin possess very 
interesting qualities and have unusually high bac- 
terial activity, they have not been extensively stud- 
ied. In fact, as yet it is only with difficulty that 
either can be obtained for investigational purposes. 
Obviously, both must be carefully observed, par- 
ticularly with respect to any harmful qualities that 
they may possess, before they can be generally 
used for treating human wounds. 


TissUES AND ‘TIssuE JUICES 


In Carrel’s'®® opinion the initiation of healing 
depends on the presence of leukocytes in wound 
tissue. Therefore he prepared leukocytic extracts 
from the Llood of chickens one or two years of age 
and found that they possessed the power of in- 
creasing the multiplication of fibroklasts in vitro 
and stimulating the growth of tissues in vitro. The 
leukocytes are capable of bringing growth-activat- 
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ing substances to tissue cells. Even dead leuko- 
cytes set free substances that promote cell multi- 
plication. 

Carrell prepared aqueous extracts of inflamed 
connective tissue, which doubled the growth of 
new tissue, and embryonic juices from embryo 
chicks, which greatly stimulated the growth of 
fibroblasts in vitro. He believes that the power 
of tissue juice to cause growth is probakly due 
to the ease with which its proteins can be trans- 
formed into peptides by tissue ferments, and 
that embryonic juices do not act as hormones but 
take part in the synthesis of protoplasm. The exact 
nature of the nitrogenous compounds present in 
these juices used by the epithelial and connective- 
tissue cells in the building up of protoplasm is 
not known. Embryonic tissue juice loses its 
- growth-promoting effect after it is shaken for sev- 
eral hours or heated to 65°C. for a few minutes. 
Attempts have been made to isolate the growth- 
promoting substances from embryonic tissue juices, 
tut fractionate precipitation by alcohol, acetone 
and other substances does not cause separation. 
The growth-activating materials always remain 
with the protein precipitate. 

Arey®* points out that it is extremely difficult, 
if not impossible, to evaluate properly the effect 
of substances applied to wounds because of the 
possible concurrent effect of irritating stimuli. In 
this connection, Carrel’*® states that a slightly 
irritating dressing, dry gauze, turpentine or a 
few staphylococci will stimulate healing by irritat- 
ing the wound, whereas the same substances have 
never been observed to produce an increase in 
the rate of multiplication of fibroblasts in vitro. 
Ruth’*® found that even injecting distilled water 
into the wounds of frogs stimulated the rate of 
epithelial proliferation. 

A number of investigators have found that 
certain tissues and tissue juices promote tissue 
growth and thus stimulate wound healing. How- 
ever, more extensive studies are needed in this 
field Lefore tissues or tissue juices can be gen- 
erally employed for treating wounds. 


VITAMINS 


Although a score or more of vitamins or 
vitaminlike substances have been studied with 
respect to their importance in the diet, only two, 
vitamins A and D, have received much attention 
as regards their influence on wound healing 
when applied locally. 

Lohr,'*? Tost and Kochergin,’*? Hayashi,'** Lohr 
and Treusch,!27 Horn and Sandor,!2* Zoltan,!2” 
and Drigalski'?? are all of the opinion that vitamins 
A and D applied locally stimulate wound healing. 
Sandor’? concludes from his clinical experience 
that vitamin A alone expedites the reparative 
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process. McLaughlin’** thinks that vitamin A is es- 
sential to cell growth, but Davson’*’ is positive 
that vitamin A is not a factor in wound healing. 
Pyke’*’ is of the opinion that vitamins A and D 
have no value in the treatment of wounds, and 
Brandaleone and Papper’® believe that vitamin 
D is not effective in wound healing. Saitta’® 
applied irradiated ergosterol to wounds and heal- 
ing proceeded half as fast. 

Lauber and Rocholl’** found that all vitamin 
salves were ineffective in healing experimental 
wounds on rabbits except for one which contained 
vitamin A and cholesterol. This accelerated healing 
by approximately 50 per cent. Drigalski’*’ reports 
that guinea-pig skin wounds treated with an oint- 
ment containing vitamin A healed better than 
when a vitamin-A-free ointment was applied, and 
believes that the epithelial protective vitamin A 
was the factor responsible for the better healing. 


The number and extent of the investigations 
reported in the literature consulted are too limited 
to permit any final conclusion concerning the 
therapeutic activity of vitamins A and D when 
applied locally for the treatment of various types 
of lesions. However, the reports of the investi- 
gators cited above indicate that the majority 
believe that vitamins A and D applied locally to 
wounds stimulate granulation and epithelization. 


Cop-Liver O1L 


It is not known when cod-liver oil was 
first used for the treatment of wounds and 
burns, -ut the scientific literature of the past 
twenty-five years contains many papers dealing 
with this subject. During the past seven or eight 
years Lohr’** has conducted many investigations 
and has reported clinical observations with over 
15,000 cases of wounds, ulcers and other skin 
lesions treated with cod-liver oil. _Kemmler,'** 
Proto,!** Léhr and Unger,’®® Drigalski,’** Pue- 
stow, Poncher and Hammatt'** and others were 
of the opinion that cod-liver oil accelerated the 
healing of experimental wounds produced on rab- 
bits and guinea pigs. Brandaleone and Papper’”® 
treated experimental wounds over the thoracic 
vertebras of groups of 107-day-old rats; although 
more rapid healing was obtained in vitamin-A- 
deficient animals when cod liver oil was applied 
daily, such therapy had no effect on the rate of 
healing in normal animals. In other words, cod- 
liver oil appeared to be of benefit only in the pres- 
ence of generalized or local vitamin A deficiency. 
None of the treated animals developed infection, 
but 20 per cent of untreated animals became in- 
fected, and local application was more effective 
than oral administration of cod-liver oil for pro- 
moting wound healing. In treating compound 
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fractures, especially under war conditions, Agosti- 
nelli!®? recommends reduction of the fracture and 
careful cleansing and disinfecting of the wound, 
followed by daily application of cod-liver oil, 
which he believes prevents infection and stimu- 
lates rapid healing. 

Several investigators have assembled data con- 
cerning the absorption of cod-liver oil by wounds. 
Helmer and Jansen,!** Eddy and Howell,’** 
Hume, Lucas and Smith,*7 Amrhein,’** Astrowe 
and Morgan’*" and others have demonstrated that 
the vitamin A and D content of cod-liver oil can 
be absorbed through the unbroken skin. Zoltan,’*° 


Tennent,!2" Steel,'2* Lohr,!** Jost and Kocher- 
137 


gin,'** Stevenson," Brandaleone,'*® Ingram, 
Hughes'*® and many others have reported that 
cod-liver oil promotes the granulation and epithe- 
lization of surgical and accidental wounds, ulcers 
and various types of lesions. In view of the out- 
standing results that have been obtained from the 
treatment of a wide variety of lesions with cod- 
liver oil, a question naturally arose as to the 
factor or factors that caused the stimulation of 
healing. Lohr,!?* Hayashi,'** Lohr and Treusch,’** 
Horn and Sandor,!?* Getz,!®® Kemmler,!** 
Sandor!’ and others apparently believe that the 
therapeutic value of cod-liver oil for wound heal- 
ing resides in its vitamin content. Pyke’ thinks 
that its value for wound treatment is probably due 
to its rancidity, which he considers a_ possible 
source of “active oxygen.” Recently Brandaleone 
and Papper'*® have commented on the influence 
of cod-liver oil fatty acids on wound healing, and 
Pels Leusden and Derlich’*® found that the re- 
moval of fatty acids from cod-liver oil reduced its 
bactericidal power. 

Some investigators believe that cod-liver oil 
definitely inhibits the activity of organisms that 
infect wounds. Iost and Kochergin’’ think that 
cod-liver oil has great value in the treatment of 
wounds, owing to its inhibitory eect on certain 
types of pyogenic organisms. ‘Tumanskiy and 
Yatsevich’*’ claim that it inhibits the growth of 
both streptococci and staphylococci. Drigalski’** 
found that cod-liver oil inhibited the bactericidal 
growth of gas and sporeforming bacteria, and 
Lohr’ describes its value for treating local pyo- 
genic infections. In a study of the bactericidal 
and sporicidal action of cod-liver oil, Pels Leusden 
and Derlich**® killed such organisms as staphylo- 
cocci, hemolytic streptococci and B. anthracis by 
suspending the organism in cod-liver oil. Camp- 
bell and Kieffer’*’ report that cod-liver oil has a 
definite inhibitory and bactericidal action on viru- 
lent tubercle bacilli, lepra bacilli and Eberth. 
typhosa. Banyai‘** recommends it for treating 
cutaneous and genitourinary tuberculous lesions. 
He accelerated healing following the removal of 
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tuberculous epididymes, testicles and kidneys by its 
local use. 

Since it is difficult and often impossible to apply 
satisfactorily liquid cod-liver oil to lesions or 
wounds of ambulatory patients, cod-liver oil oint- 
ments have been developed for this purpose. 
Lohr,’*? who has rade a careful study of the heal- 
ing properties of cod-liver oil, seems to prefer it in 
an ointment. Other investigators such as Zuelzer,!2" 
Thiel,’** Seiffert,** Arendt,!** Lauber’ and Ro 
choll,’** Jenico,’** Schaer,’** Horn and Sandor,!2? 
Drigalski,’** Zoltan,’** Ingram™* and Lucke!”? 
also report using cod-liver oil ointments for heal- 
ing wounds and other lesions. Cod-liver oil oint- 
ment was used during the Finnish War after 
excision of wounds, in conjunction with the 
closed plaster technic and was considered the 
method of choice.” *#° In a study of the healing 
value of commercial cod-liver oil ointments Har- 
din*** treated a series of 346 cases with wounds 
and burns. He reported that cod-liver oil is sterile 
and bactericidal, does not havin delicate tissues, 
exerts a beneficial systemic effect, reduces toxicity 
of pus, forms a protective nonirritating layer over 
the wound, and possesses a unique stimulating 
effect on the granulation and epithelization of tis- 
sues. In an eight-year study of the value of a 
70 per cent cod-liver oil ointment in surgery, Al- 
drich**® treated surgical lesions, varicose ulcers, 
decubitus ulcers, abrasions, minor burns, indolent 
burns and anorectal wounds and obtained prompt 
and satisfactory healing. | Wolferman and 
Adams,"® after extensive experience with cod-liver 
oil ointment in the treatment of industrial wounds, 
say that it is essentially bacteriostatic and sterile, 
and a stimulant to granulation, epithelization and 
wound healing. 


SUMMARY 


Literally thousands of materials have been sug- 
gested for promoting wound healing, but in this 
review of the literature attention has been centered 
on the influence on wound? healing of diet, 
hydrogen-ion concentration, zinc peroxide, mag- 
gots and urea, sulfhydryl compounds, sulfonamides, 
gramicidin and penicillin, tissues and tissue juices, 
vitamins and cod-liver oil. 

High-protein and high-polyvitamin diets are 
recommended. Investigators have shown that de- 
pletion of vitamin stores, especially that of vitamin 
C, interferes with wound healing; thus a carefully 
selected dietary is important in the treatment of 
accidental or surgical wounds, particularly if they 
are extensive. 

Studies of the hydrogen-ion concentration of 
wounds have shown that a pH in excess of 7.0 
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favors healing and a pH of less than 7.0 is usually 
accompanied by pain. Hence a pH in excess of 
70 enhances the patient’s comfort and provides 
for rapid tissue growth. 

Zinc peroxide has been found to be effective for 
killing pyogenic bacteria in wounds, but it leaves 
a zinc oxide residue and is likely to deteriorate in 
preparations stored for a long time before use. 

During wars it has been observed that maggots 
promote the healing of wounds. Urea is one 
product of maggot excretions. Investigators agree 
that urea is valuable for promoting wound healing, 
particularly for removing debris and necrotic tissue, 
but concentrated solutions must be used. These 
may cause discomfort, and sedation is often 
necessary. 

Sulfhydryl compounds possess unusual value for 
stimulating tissue growth, but they also stimulate 
growth of organisms in wounds, and it is neces- 
sary to alternate sulfhydryl treatment with other 
forms of medication. 


The sulfonamides have unusually high bacteri- 
cidal activity and are particularly effective in com- 
bating organisms frequently found in wounds. 
They are of great value to the surgeon, but they 
possess undesirable qualities and can cause serious 
damage unless administered under carefully super- 
vised conditions. 


Gramicidin and penicillin possess great bac- 
tericidal activity, but they have not been exten- 


sively studied clinically and must be carefully ob- 


served, particularly regarding any harmful quali- 
ties that they may possess, before they can be gen- 
erally used for treating human wounds. 


Investigators have found that certain tissues and 
tissue juices promote tissue growth and stimulate 
wound healing, but more extensive studies are 
needed in this field before these materials can be 
generally employed in the treatment of wounds. 


Of the score or more of known vitamins, only 
two, vitamins A and D, have received much atten- 
tion regarding their influence on wound healing 
when applied locally. Although the reported inves- 
tigations are too limited to permit final conclu- 
sions, they show that these vitamins applied locally 


to wounds stimulate granulation and epitheliza- 
tion. 


The literature contains numerous reports con- 
cerning the value of cod-liver oil for treating vari- 
ous types of wounds; but it seems likely that it 
promotes healing only in vitamin-A-deficient an- 
imals. Hence, the vitamin content is the likeliest 
active therapeutic agent. Some authors believe that 
cod-liver oil definitely inhibits the activity of or- 
ganisms that infect wounds. 
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CASE 28501 
PRESENTATION OF CASE 


First admission. A fifty-nine-year-old woman 
was admitted because of severe colicky pain in the 
right lower quadrant. 

The patient had been well until approximately 
nine hours prior to admission, when she was awak- 
ened by sudden, severe, knifelike pain in the right 
lower quadrant, which made her “double up and 
cry out.” This radiated to the right lower flank 
and right upper quadrant and was followed by 
nausea, vomiting and occasional chilly sensations. 
She had never had a similar episode in the past. 
There was no urgency, frequency, dysuria, diar- 
rhea or constipation. Her physician gave her mor- 
phine and nitroglycerin, which temporarily re- 
lieved the symptoms, but these soon recurred. The 
patient had been taking 8 gr. of thyroid daily for 
more than four years, although no definite diagno- 
sis of hypothyroidism seemed to have been estab- 
lished. Her basal metabolic rate was -21 per cent, 
but her physician did not regard her as typically 
myxedematous. She was very sensitive to mush- 
rooms. 

Physical examination revealed a well-developed, 
rather obese woman in moderate distress, who 
complained of severe right-flank pain. Examina- 
tion of the lungs was normal. The heart was 
somewhat enlarged to the left, and the sounds 
were very distant and muffled. A puffing systolic 
murmur was audible at the apex. There were ten- 
derness and spasm in the right lower quadrant, 
maximum over an area just below McBurney’s 
point, and there was tenderness at the right costo- 
vertebral angle. 

The blood pressure was 96 systolic, 70 diastolic. 
The temperature was 99, the pulse 52, and the 
respirations 20, 

Examination of the blood revealed a white-cell 
count of 8800. The urine was cloudy, amber and 
acid in reaction and had a specific gravity of 1.016; 
the sediment contained innumerable red cells, 
occasional white cells and epithelial ce!ls. A blood 
Hinton test was negative. In a flat plate of the 
abdomen the kidneys were normal in size, shape 
and position. There was a triangular area of 
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calcification at the level of the right ischial spine. 
An intravenous pyelogram was normal on the 
left; on the right there was slight dilatation of 
the calyxes, pelvis and ureter down to the area 
of calcification. 

Soon after admission the right ureter was cathe- 
terized, and x-ray films showed that the stone had 
been carried upward approximately 3 or 4 cm. above 
its previous position. On the fourth day after ad- 
mission the stone was removed. During hospital- 
ization, she received a course of sulfathiazole by 
mouth, totaling 10 gm. in seven days. She was 
discharged on the eighth hospital day. 

Final admission (nine days later). On the 
day after leaving the hospital she developed a slight 
fever and a feéling of weakness and lethargy and 
was thought possibly to have the grippe. She was 
started on sulfathiazole by mouth. Physicians 
were changed several times. This resulted only in 
the discontinuation of sulfathiazole and the sub- 
stitution of sulfadiazine and later of sulfanilamide. 
During the eight days after discharge she received 
12.5 gm. of sulfathiazole, 6.5 gm. of sulfadiazine 
and 2 gm. of sulfanilamide. One week after dis- 
charge she began to feel very weak and tended to 
sleep most of the time. At times she did not 
recognize people and did not respond well to stim- 
ulation. 

Physical examination revealed a semistuporous, 
poorly co-operative, woman. There was slight ri- 
gidity of the neck. The pupils were equal and re- 
acted well. The knee and ankle jerks were ab 
sent, and there was a questionable bilateral posi- 
tive Babinski reflex. 

The blood pressure was 65 systolic. 

Examination of the blood revealed a hemoglo- 
bin of 11.8 gm. and a white-cell count of 12,600, 
with 91 per cent polymorphonuclears. The red 
cells and platelets appeared normal in the smear. 
The urine was light amber, acid in reaction, had a 
specific gravity of 1.008, gave a +--+ test for al- 
bumin and showed a light-green sugar reaction; 
the sediment contained a rare red cell, 10 white 
cells and an occasional epithelial cell per high- 
power field. The nonprotein nitrogen of the serum 
was 48 mg. per 100 cc., the sugar 141 mg., and the 
sulfathiazole level 3.1 mg. (she received 1.5 gm. of 
sulfathiazole soon after admission). When repeat- 
ed the next day, the nonprotein nitrogen was 32 
mg. per 100 cc.; the bicarbonate was 23.4 
milliequiv. per liter. The urine culture dem- 
onstrated a nonhemolytic streptococcus. The bleed- 
ing time was 2 minutes, and the clotting time 10 
minutes. A lumbar puncture revealed an initial 
pressure of 90 mm. (water). The fluid was clear 
and contained 1 red cell per cubic millimeter. The 
total protein was 29 mg. and the sugar 92 mg. 
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per 100 cc.; the gold-sol curve was normal, and the 
spinal-fluid Wasssermann was negative. An elec- 
trocardiogram showed a normal sinus rhythm 
with a rate of 85; there was evidence of slight left- 
axis deviation. The T waves were low in Leads 
1 and 2, slightly inverted in Lead 3, and very low 
to diphasic in Lead 4. The urine was negative 
for follicle-stimulating hormone. 

Two days after admission, it was recognized 
for the first time that the patient had been accus- 
tomed to taking thyroid extract and that during 
her recent illness none had been administered. She 
was started on 1% gr. of thyroid daily, and three 
days later seemed brighter, read the newspaper 
headlines understandingly and had no complaints. 
The blood pressure rose to 140 systolic, 90 dias- 
tolic. Despite her apparent improvement, eating 
became a problem for she refused to chew or swal- 
low, although she did not choke on liquids. At 
times she seemed nauseated. On the sixteenth day 
her temperature rose to 100°F. and did so during 
the succeeding days. A urine examination revealed 
a ++ test for albumin, a specific gravity of 
1.005 and negative reactions for sugar and diacetic 
acid; the sediment was loaded with white cells 
and amorphous material. When checked several 
days later, it was acid in reaction, had a specific 
gravity of 1.020, gave a -++ test for albumin and 
contained 2 red cells, 25 white cells and many bac- 
teria per high-power field. The nonprotein nitro- 
gen was 32 mg. per 100 cc., the bicarbonate 18.5 
milliequiv. per liter, and the protein 6.7 gm. per 
100 cc. Four days later, after being lifted into 
a chair, the patient immediately became pale, her 
eyes rolled back, the tongue rolled out of the 
mouth, and she fell forward and was pulseless. 
When returned to bed her color came back slowly; 
the pulse was 132, and the blood pressure 140 sys- 
tolic, 90 diastolic. That evening the nurse found 
the patient lying on her back mumbling excitedly 
and incoherently. She did not respond when 
called, but when shaken gently she said, “Oh, I 
have had a nightmare.” The next day she seemed 
mentally clearer but despondent and complained of 
extreme fatigue. The neurologic examination was 
negative. The patient died on the following day. 


DIFFERENTIAL DIAGNosIs 


Dr. Maurice Fremont-SMiTH: The statement 
that this patient was very sensitive to mushrooms 
appears in the history only once. 

Dr. Tracy B. Mattory: There was, however, 
a very clear manifestation of allergy. A soup 
even slightly flavored with mushrooms would reg- 
ularly provoke symptoms. 

Dr. Fremont-SmitH: But it does not come into 
the story again. 
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At the first admission the case is the easiest I have 
ever discussed. The patient had a stone, and the 
stone was located. It is worth commenting on two 
or three things at this point. She was fifty-nine years 
old and was well. She was taking thyroid; she had 
pain in the abdomen and red cells in the urine, and 
they made a diagnosis of renal stone. I want to 
point out one thing only: that pain in the abdomen 
and plenty of red cells in the urinary sediment do 
not necessarily mean stone. An acutely inflamed 
appendix that lies against the ureter can produce 
red cells in the urine-in good quantity and one can- 
not therefore rest safely on the belief that there is 
a, stone —it may be caused by the appendix. In 
this case, it is perfectly clear with the x-ray studies, 
the flank pain and the removal of the stone that 
she had a stone! We might think of some cal- 
cium upset such as hyperparathyroidism. If bilateral 
stones? Yes. If staghorn? Yes. If recurring stones? 
Yes. This stone is described as triangular. I think I 
am correct in saying that a triangular shape sug- 
gests an oxalate stone. We have no evidence for or 
against any hyperparathyroidism. It is something 
always to think about in relation to stone. She was 
discharged from the hospital apparently all right. 

After having had a stone removed, the doctors 
thought she had mild urinary infection and they 
gave her sulfathiazole by mouth—not a very 
large amount, and probably not enough to be of 
significance in her later history. 


I shall now discuss the second admission. The 
patient developed slight fever, probably owing to 
urinary infection, but she had lethargy, became 
very weak and tended to sleep most of the time. 
She also had slight rigidity of the neck. These 
symptoms are more than you would expect from 
mild urinary infection, and apparently the sugges- 
tion was made that she needed thyroid, which she 
was given. She improved very rapidly for a very 
short time, and then died. 

I think it would be best to take the one positive 
finding we have to go on and start from there be- 
cause it will open up the other lines of approach. 
“The urine was negative for follicle-stimulating 
hormone.” ‘This is put in in a very innocent way, 
but it is an important statement. It is absolutely 
abnormal for a fifty-nine-year-old woman to have 
a negative follicle-stimulating hormone test. At 
the menopause the level of the follicle-stimulating 
hormone goes up. The pituitary gland remains 
active, and the follicle-stimulating hormone re- 
mains elevated to good old age — some people say 
for the rest of the person’s life. Furthermore, it 
stays up at high levels. When we say it is nega- 
tive, we mean that the urine contains less than 10 
mouse units per 100 cc., and this woman should 
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have had more than 10, and probably a great deal 
more than 10, mouse units per 100 cc. of urine. 

There are various causes for an absence of 
follicle-stimulating hormone in a woman past the 
menopause, and one of these is a destruction of the 
basophilic cells in the pituitary gland by tumor or 
possibly by vascular thrombosis. In the first case 
we have acromegaly. The tumor of the eosino- 
philic cells causes destruction of the basophilic 
cells, and these patients give negative tests for 
follicle-stimulating hormone. Then there are cases 
of so-called “panhypopituitarism”; some start at 
the time of labor following hemorrhage. Throm- 
bosis of the vessels supplying the pituitary gland 
results, and these patients also have negative 
follicle-stimulating hormone tests. 

I think we can say that panhypopituitarism is 
out. This woman was always well. She came in 
apparently a strong, well, woman. Patients with 
panhypopituitarism are weak, and they rarely live 
to be fifty-nine. They age very quickly and look 
very old but most of them die about forty. We 
have no evidence of acromegaly; there was no 
headache, and no changes in the visual fields are 
recorded. I think we can throw out acromegaly. 


The other reasons for the absence of follicle- 
stimulating hormone concern the inhibition of 
the basophilic cells of the pituitary gland by other 
endocrines. One is an estrin-producing tumor, 
which puts the woman back where she was before 
the menopause. The tumor produces estrin, just 
as the active ovary gives off estrin, and the pitui- 
tary is inhibited and the level of the follicle- 
stimulating hormone comes down. The same is 
true of arrhenoblastomas and adrenocortical tu- 
mors, the latter producing a masculinizing hor- 
mone, which inhibits the pituitary. The arrheno- 
blastomas, according to Dr. Fuller Albright, pro- 
duce a substance that inhibits the pituitary gland. 
Then there can also be lack of follicle-stimulating 
hormone from protein starvation, the anorexia 
nervosa group, and disappearance of the activity 
of the pituitary gland due to myxedema. In the 
absence of thyroid secretion the pituitary gland 
does not work properly, and the patient may have 
a negative test for follicle-stimulating hormone 
after the menopause. 

That brings us to the question of myxedema. 
Could this woman have had myxedema? Appar- 
ently she had teen given 8 gr. of thyroid. That 
may have been Burroughs and Wellcome thyroid, 
1 gr. of which is equivalent to % gr. of thyroid 
U.S.P. If so, she would have been getting a dose 
equivalent to 2 gr. I doubt very much if she could 
have stood 8 gr. of thyroid if she was myxedema- 
tous, although a normal person can stand it. There 
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are other facts. They gave her thyroid and she 
improved. Let me go back farther. They did not 
give thyroid and she went downhill; however. 
this does not happen that fast in myxedema. It 
takes a month for thyroxin to disintegrate in the 
body. A sudden state of thyroid deprivation after 
stopping thyroid therapy does not develop in twelve 
days. More than that, they say she was drowsy. 
She was definitely more than drowsy. She was 
psychologically inhibited, could not swallow and 
so forth. Something more than thyroid depriva- 
tion had happened to her. We get no help from 
the spinal-fluid findings. In myxedema the spinal 
fluid may be identical with that found in brain 
tumor — high protein and high pressure. Of course 
in this case the woman had been treated, and a 
well-treated case of myxedema has a normal spinal 
fluid. The spinal-fluid protein in myxedema will 
come down from as high as 242 mg. to 38 mg. 
after a month of adequate treatment. I do not 
know about the pressure, but I believe that also 
returns to normal. Here the spinal fluid does not 
help to make a diagnosis of myxedema. On the 
other hand, it does not rule out the diagnosis, 
because the woman had been treated. 

Can we get any help as to the final outcome 
from the description of the heart situation? The 
patient is said to have had a big heart with blowing 
murmurs. Could she have had a coronary throm- 
bosis with emboli in the brain? The electro- 
cardiogram does not bear out a diagnosis of coro- 
nary thrombosis. She undoubtedly had coronary 
disease, but I do not believe that one can make 
a diagnosis of coronary thrombosis on that electro- 
cardiogram. 

I should be grateful to know if the patient had 
had a tooth out just tefore she came in. If so, 
I can make a very hypothetical picture that may be 
correct. If she had a tooth out she might very well 
have had a nonhemolytic streptococcus infection 
of the kidney, something that frequently follows 
tooth extraction. 

Dr. WiiuiaM B. Rossrns: She had had no tooth 
out. 

Dr. Fremont-Smitu: All right, 1 was just going 
to say that she might have had subacute bacterial 
endocarditis on the same basis, with infarcts in the 
brain and other parts of the body. I do believe 
that this woman had an intracranial accident, and 
I am not satisfied to explain her symptoms and 
death on the basis of myxedema, which she may 
well have had. I believe she had an intracranial 
accident, and the most likely, on the basis of statis 
tics, is thrombosis of a cerebral vessel. I shall leave 
that as my diagnosis, plus the question of myx- 
edema. 
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Dr. Mattory: Have you anything to show that 
will help, Dr. Holmes? 

Dr. Georce W. Hormes: The kidneys are nor- 
mal in size and shape. Then I should like to 
point out these large gas-filled loops of Lowel. 
When a patient has stones there is an unusual 
amount of gas in the small bowel. Here is a 
beautiful demonstration of the stone picked up 
by the urologist’s instrument. 

Dr. James B. Ayer: The neurologic examina- 
tions, except the first one when she came in the 
second time, were always negative. The mental 
picture was one predominantly of lethargy. She 
was never in complete coma, but was lethargic. 
She fell asleep while talking, but on waking up 
she was quite well, never irrational. On one occa- 
sion she showed exceptional memory for recent 
and past events. 

Dr. Jurcen Ruescu: A prolonged disturbance 
of consciousness usually indicates a cerebral lesion, 
whereas lethargy may point to an involvement 
of the hypothalamus and the basal ganglions. 

The fluctuating blood pressure may also indicate 
i lesion around the centers of the medulla oblon- 
gata. Confusion is not inconsistent with lesions 
in the upper cervical spine and the oblongata. 

The possible ceretral lesion might have been 
produced by the three sulfonamides, which were 
given in rapid succession. In the literature, a num- 
ber of cases have Leen described in which psychosis, 
disturbances of consciousness and confusion de- 
veloped after use of these drugs. The majority 
of these patients recovered; a few, however, died. 
The pathology found consisted either of areas of 
softening or of multiple punctate hemorrhages. 

In the present case I should expect a diffuse lesion 
in the brain. 

Dr. Srantey Coss: I think perhaps we over- 
look the effect of the sulfonamides on the individ- 
ual psychologically. Almost always there is some 
effect, — always a little confusion,—and I won- 
der if this is not a person especially susceptible 
to them. I believe we should be on the lookout 
tor that effect and a bit more afraid of it than 
we are. 

Dr. Grorce G. Smiru: The thing that struck me 
about this patient was the peculiar type of lethargy. 
As Dr. Ayer has said, she was not depressed when 
she woke up and not confused. She smiled and 
said just a few words and immediately went to sleep 
again. Along with that there was a marked de- 
pression in the Llood pressure, which was around 
60 systolic for a few days, as I remember it. The 
pus in the urine later on I think was accounted for 
by the fact that she was on constant drainage 
because she did not void. I expected that the 
mental condition would clear up immediately 
when we stopped the sulfathiazole. I believed at 


diazine. 
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first that she might have had a cerebrospinal men- 
ingitis, because she had had spinal anesthesia. 
A lumbar puncture showed no evidence of that. 
I soon realized that she was entirely beyond my 
crude methods of diagnosis and called in the 
neurologic experts. 


CurnicaL Dracnosis 
Hypothyroidism ? 
Acute myocarditis? 
Dr. FreMont-SMITH’s DIAGNOSES 
Cerebral thrombosis. 


Myxedema? 


ANATOMICAL DIAGNOSES 


Sulfonamide nephrosis. 

Hypertrophy of heart, slight. 

Aberrant thyroid tissue. 

Hiirthle-cell adenoma of aberrant thyroid. 
Encephalitis, toxic, slight. 


PATHOLOGICAL Discusston 
Dr. Matiory: The anatomical findings in this 


case were very interesting, but I think tney leave 
open the question whether they explain the clinical 


state and the demise. An outstanding finding at 


autopsy was in the kidneys. Dr. Holmes has dem- 
onstrated that, in the film taken during the first 


entry when the patient had a stone, the size of both 
kidneys was perfectly normal. At the time of 


autopsy they were twice normal size, weighing 
over 500 gm., and were extremely swollen and 


very pale. On microscopic examination they 
showed a picture that we have begun to associate 
with reaction to the sulfonamide drugs. Our resi- 


dent pathologist, Dr. Maisel, working at Cornell 


last year in collaboration with Drs. McSwain and 
Glenn,* studied the effects of prolonged adminis- 
tration of sulfonamide drugs in dogs. They have 
described an apparently specific lesion of the renal 
parenchyma, which is entirely independent of the 
precipitation of crystals in the tubules and pelves. 
I am going to read Dr. Maisel’s description of the 
renal picture in this case, and then ask him to 
compare it with the experimental findings: 

The sections of both kidneys are similar in appear 
ance. No abnormality is recognized in the glomerular 
tufts. However, Bowman’s space and the tubular 
system contain a hyaline glassy-blue protein material. 
Many of the tubular lining cells, particularly in the 
cortex, are poorly stained; the cell outlines are indis- 
tinguishable, and the nuclei are often pyknotic or ab- 
sent. In many areas there is a break in the continuity 
of the tubular lining epithelium and basement mem- 
brane. Here the hyaline protein casts have been ex- 


*Maisel, B., McSwain, B., and Glenn, F. Lesions produced with sulfa- 
Proc. Soc. Exper. Biol. & Med. 49:715-717, 1942. 



















truded into the stroma. Inflammation is present in the 
stroma, frequently concentrated about the extruded 
protein casts, consisting of monocytes, epithelioid cells, 
multinucleated giant cells, a few lymphocytes and poly- 
morphonuclears and a small number of plasma cells. 
Fibroblasts are present in some of these areas. A few 
of the collecting tubules contain many polymorpho- 
nuclears. No bacteria are recognized in sections stained 
by the Gram and Giemsa methods. About and in the 
walls of several veins, especially those of the peripelvic 
group, there are patchy areas of inflammation consist- 
ing of plasma cells, lymphocytes and a moderate num- 
ber of polymorphonuclears. Mural thrombi are at- 
tached to the walls of veins overlying these foci of 
inflammation, and a few veins are completely throm- 
bosed. The arteries appear normal. 


Dr. Bernarp Marsev: It seems to me that there 
are several interesting things to learn from this 
case. This woman received relatively small doses 
of three different sulfonamides, thus making it 
difficult to incriminate any one. However, one is 
justified in sayiug that she reacted unfavorably to 
the sulfonamide group. This was manifest pri- 
marily in the psychobiology and in the kidneys. 
The mental picture has been discussed as fully as 
we are able to at present. As for the kidney 
changes, she developed albuminuria; and blood ele- 
ments and transitional epithelial cells appeared in 
the urine. At no time were crystals of sulfonamide 
noted. Thus, renal injury developed without the 
presence of sulfonamide crystals and persisted sev- 
eral weeks after the drug administration was 
stopped. The nonprotein nitrogen did not exceed 
48 mg. per 100 cc. and was usually lower than this. 
This does not point to glomerular damage, yet 
some change in glomerular filtration must have 
occurred, since protein and blood elements escaped 
to the urine. 

Histologically, the changes resemble those noted 
in our animal studies. In the dogs, the tubules, 
particularly the proximal and distal convoluted tu- 
bules, were swollen and the lining cells were often 
necrotic. The lumens were filled with cellular 
debris and metachromatic, often glassy-blue, hya- 
line material, which we believe to be character- 
istic of a protein-sulfonamide combination. In 
some areas this material escaped from the tubules 
into the stroma. Here a granulomatous inflamma- 
tion developed, and after approximately two and 
a half to three weeks, which coincides with the 
time interval in this case, multinucleated giant 
cells developed. The glomeruli in this case did not 
appear abnormal except for the blood elements in 
Bowman’s space. However, in several of the ex- 
perimental animals some were destroyed. In the 
dogs there was often an elevation of the urea ni- 
trogen of the blood above 100 mg. per 100 cc., and 
a few developed blood-pressure elevations. In these 
animals it was interesting that, as the urea nitrogen 
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rose, the sulfonamide level rose, suggesting drug 
retention by damaged kidneys. Another interest. 
ing change in the kidneys of this case was the 
presence of inflammation about and in the walls 
of the veins, many of which were thrombosed. 
Often the thrombus was attached in an area of ip. 
flammation. The arteries in this case were normal. 
but our previous studies showed that an arteritis 
may occur. Finally, the bone marrow obtained 
from the lumbar vertebral bodies was moderately 
depressed, a condition that can be experimentally 
produced in the dog. 

This case represents the first example in a hu. 
man being that we have seen or heard of showing 
extensive granulomatous inflammation of the kid. 
ney as a result of the sulfonamide therapy. The 
injury obviously did not follow obstruction of th« 
tubules by sulfonamide crystals. 

Dr. Matiory: Dr. Maisel has permitted me to 
study many of his animal slides, and I agree en- 
tirely with him that the changes in this patient's 
kidneys are identical in type. Following his point- 
ing out of the lesion to us, we have seen numerous 
kidneys with minor changes of this nature in pa- 
tients who had received sulfonamides but never 
anything approaching this grade of severity. It 
is of great interest that the total dosage was not 
great and that the levels which were attained in 
the blood stream were never particularly high. Pos- 
sibly in that respect the history of allergy to mush- 
rooms is important. She was an allergic person 
and may have had a hypersensitive response 
to comparatively small amounts of drugs. 

Another interesting finding was a tumor behind 
the esophagus, which on microscopic examination 
caused us considerable trouble, because we could 
not decide at first whether it was a bit of aber- 
rant thyroid tissue that had undergone degenera- 
tion into a fetal adenoma or whether it was a para- 
thyroid adenoma. It was composed entirely of 
bright-red cells, so, if it was parathyroid tissue, it 
would have been the oxyphilous type and probably 
nonfunctioning. I think it is more probable, since 
we found a second nodule that was definitely an 
ectopic thyroid gland, that this first nodule was 
also of thyroid origin and represented a Hiirthle 
cell adenoma. That is merely an academic issue, 
however. 

The brain showed nothing grossly. Dr. Kubik 
has been over it carefully microscopically. It is not 
normal, but that is about all he is willing to say 
about it. There is a slight but rather diffuse reac- 
tion in the cortex shown mostly by slight swelling 
and slight increase in the number of the microglial 
cells in the white matter. That is the only point 
on which he would definitely commit himself. He 
has seen somewhat similar pictures in cases with 
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uremia and a variety of other disease states. It is 
the brain of a sick person, and that is about all one 
can say about it. 

Dr. Rossins: According to the time interval, 
the evidence of uremia was slight. It did not seem 
like uremia. 

Dr. Mattory: The highest recorded nonprotein 
nitrogen was 48 mg., and it sank after that. It is 
hard to make out a picture of uremia and yet the 
kidneys were the major anatomical finding. 

Dr. Fremont-SmitrH: Was there anything in 
the thyroid to indicate myxedema? 

Dr. Matiory: It seemed a little on the atrophic 
side. I cannot possibly make a diagnosis of myx- 
edema from it. The pituitary gland was normal. 

Dr. Rossins: The thyroid was Burroughs and 
Wellcome, and after she was in the hospital she 
was given Armour’s. 

Dr. Ouiver Core: Three grains of thyroid a 
day ought to cause atrophy of the thyroid gland, 
atrophy of disuse. Dr. Mallory’s description might 
well be accounted for on the basis of taking thy- 
roid over a long period rather than true primary 
atrophy. I might also say that 90 per cent of the 
renal calculi occurring in hyperparathyroidism are 
unilateral. This condition should be excluded in 
any case of renal lithiasis. 

Dr. Futter AxsricHt: I have seen 
elderly patients with panhypopituitarism. 

Dr. Fremont-SMiTH: Was there any explana- 
tion of the negative test for follicle-stimulating 
hormone? 

Dr. Mattory: Not unless she had myxedema. 
There was no tumor of the ovaries or adrenal 
glands. 

Dr. Rossins: I think she was always myx- 
edematous. I had known the patient for years, 
and she was the myxedematous type—fat and 
heavy, with red cheeks. 

Dr. Mattory: Since we have quite good proof 
of a severe sulfonamide reaction in one organ, it 
is not unreasonable to guess that the cerebral path- 
ology might also be on the same basis. I do not 
believe we can go farther. 


several 


CASE 28502 
PRESENTATION OF CaAsE 


First admission. A fifty-seven-year-old man was 
admitted because of dyspnea, palpitation and loss 
of weight. 

About three months prior to admission he began 
to suffer with exertional dyspnea, palpitation, eve- 
ning ankle swelling and loss of weight and 
strength. His appetite increased; he was said to 
have become nervous and irritable and his eyes 
became more prominent. His voice seemed to 
have become somewhat hoarse, 
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Physical examination revealed a thin, nervous 
man with a moderate bilateral exophthalmos and 
an obvious tremor of the hands. The thyroid 
gland was symmetrically enlarged. The heart was 
found to be enlarged, and the sounds were irreg- 
ular in time and quality. A systolic murmur was 
audible at the apex. The neck veins were dis- 
tended. The blood pressure was 135 systolic, 75 


diastolic, and the cardiac rate was 120. 


An x-ray film of the chest showed that the heart 
was considerably above normal in size. The great- 
est prominence of the heart shadow was in the 
region of the right auricle. There was no unusual 
prominence of the pulmonary conus or left auricle. 
There was a moderate tortuosity of the aorta. The 
lung fields were clear. The basal metabolic rate 
was repeatedly above +35 per cent. An electro- 
cardiogram showed auricular fibrillation, with a 
rate of 110; the T waves were rather low in all 
leads. 

After a course of Lugol’s solution and rest the 
basal metabolic rate was +-16 per cent. During 
hospitalization he received 3 gr. of quinidine daily, 
which slowed his cardiac rate slightly and pro 
duced a more regular rhythm. A bilateral sub- 
total thyroidectomy was done, and the removed 
glandular tissue showed hyperplasia. Following 
this his symptoms were markedly improved and 
he gained weight. He was discharged from the 
hospital on a daily dose of 10 drops of Lugol’s 
solution and 3 grains of quinidine sulfate per day. 

Second admission (two and a half years later). 
The patient was readmitted because of a mod- 
erate amount of dyspnea, palpitation on exertion 
and dull nonradiating precordial pain that had de- 
veloped during the preceding eleven months. Sev- 
eral months previously on his own volition he had 
ceased taking the Lugol’s solution and the quini- 
dine sulfate. 

Physical examination revealed essentially the 
same findings as noted in the previous admission 
except that only a nodule of thyroid tissue was felt 
in the right side of the neck at the clavicle. The 
blood pressure was 115 systolic, 75 diastolic. The 
basal metabolic rate was +-40 per cent. An x-ray 
film of the chest revealed that the heart had in- 
creased only slightly since the previous examina- 
tion. 

He was again treated with Lugol’s solution, and 
later digitalis was administered. Under loca! an- 
esthesia the thyroid nodule was excised; histologi- 
cally it resembled the previously removed thyroid 
tissue. After the operation, because of a persistent 
auricular fibrillation, the digitalis treatment was 
stopped and quinidine sulfate substituted, with a 
marked improvement in the cardiac rate and 
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chythm. He was discharged from the hospital on 
the same drug routine as previously advised after 
the initial operation. 

Final admission (ten years later, at the age of 
sixty-nine). Eleven months after discharge he no- 
ticed several brief attacks of substernal pressure, 
particularly after walking rapidly, and “spells” of 
palpitation. Physical examination in the Out Pa- 
tient Department revealed only distant heart sounds 
and a rumbling systolic murmur maximum in 
the region of the xiphoid process. The cardiac rate 
was slow, and the rhythm regular. The blood 
pressure was 110 systolic, 62 diastolic, and the pulse 
cate was 72. The basal metabolic rate was +18 
per cent. The symptoms continued without ap- 
preciable change in degree, and a physical exam- 
ination a year later was remarkable only because 
a loud systolic murmur was then heard in the 
aortic area. No thrill was felt, and no diastolic 
murmur was audible. Six months later the mur- 
mur was described as hard and grinding, being 
audible over the entire precordium and replacing 
the first heart sound. The patient was able to en- 
gage in heavy work as a longshoreman despite the 
continuance of attacks of dyspnea and substernal 
pressure. Eight months prior to admission he 
noticed a progressively increased limitation of ac- 
tivity because of dyspnea and tightness across the 
chest. Both these symptoms disappeared after a 
few minutes of rest. On the day of admission, 
while at his usual work as a longshoreman, he 
felt a tightness in the chest. Sudden air hunger 
developed, and he collapsed. 

Physical examination revealed an ashen pale man 
sweating profusely, sitting upright in bed and 
having extreme respiratory distress. He inhaled 
rapidly, and expirations were prolonged and la- 
bored. He was obviously quite restless. He could 
not speak, and responded only with grunts. The 
heart was somewhat enlarged to percussion. The 
heart sounds were of good quality. The cardiac 
rhythm was very irregular. A loud harsh systolic 
murmur was audible at the apex and transmitted 
with greatly diminished intensity to the left axilla. 
There was a soft blowing systolic murmur in the 
aortic area. Rales were prominent in both lungs. 
The abdomen was soft. The liver edge was felt 
about one fingerbreadth below the costal margin. 
There was no peripheral edema. 

The blood pressure was 110 systolic, 60 diastolic. 
The temperature was 100.4°F., the pulse 95, and 
the respirations 29. 

The examination of the blood revealed a hemo- 
globin of 15.5 gm., a red-cell count of 5,300,000 and 
a white-cell count of 28,000, with 71 per cent poly- 
morphonuclears. An electrocardiogram showed a 
regular cardiac rate of 140. The PR interval was 





0.19 to 0.20 second; the QRS complex was notched: 
Ti was inverted, with a low take-off of the ST 
segment in this lead, and Tz was diphasic. 

An electrocardiogram taken several hours later 
revealed a regular cardiac rate of 110. The PR 
interval was 0.20 second. The QRS complex was 
0.10 second and was notched in Lead 2; T: and T, 
were diphasic; and there was evidence of a mod. 
erate left-axis deviation. 

Despite the repeated administration of morphine 
aminophyllin and oxygen and attempted, partially 
successful, phlebotomy, the patient became increas- 
ingly dyspneic and cyanotic and expired twelve 
hours after admission. 


DIFFERENTIAL Dracnosis 


Dr. Paut D. Wuite: This case had a dramatic 
denouement that I learned about after the patient's 
death but which I did not guess during his life, 
and would not, I am sure, have thought of now. 
I shall tell you the reasoning I went through on 
the one occasion that I saw the patient in consul- 
tation. I do not remember the details of the post- 
mortem findings; I simply recall one important 
point, which was very surprising. 

The heart was enlarged, the sounds irregular 
in time and quality, suggesting auricular fibrilla- 
tion. There was a systolic murmur at the apex, 
and the neck veins were distended. We are led 
to wonder if this was a so-called “thyrotoxic heart” 
or merely a temporary effect of thyrotoxicosis on 
the heart or whether the thyrotoxicosis was super- 
imposed on organic heart atsease. Enlargement 
of the heart and distention of neck veins mean 
heart failure. There are likely to Le other causes 
for this than thyrotoxicosis alone. 

Frequently there is an increased pulmonary- 
conus shadow in thyrotoxicosis. The electrocardio- 
graphic finding of auricular fibrillation confirms 
the suspicion of that arrhythmia on physical ex- 
amination; the statement about the T waves is 
unusual, for low T waves are characteristic of 
thyrotoxicosis. At one time we thought that since 
the T waves were flat in myxedema they should 
be high in thyrotoxicosis. Years ago Dr. Joseph 
Aub and I reported that there was no characteristic 
T wave in thyrotoxicosis; it tends to be low rather 
than high. Since then we have learned that high 
sympathetic tone depresses the T waves and that 
high vagus tone elevates them. 

“During hospitalization he received 3 gr. of 
quinidine daily, which slowed his cardiac rate 
slightly and produced a more regular rhythm. 
That is not specific enough to point to the effect 
of the quinidine. Then there are remarks about 
less fibrillation. Fibrillation is a condition that 
is there or is not there. There may be a variation 
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in heart rate in fibrillation that is responsible for 
inaccurate reference to the degree of fibrillation. 
What one wants to know is whether there was 
persistence of fibrillation or a return to normal 
rhythm. ‘This statement about a more regular 
rhythm is not good enough. Was there a return 
to normal rhythm? Was there a later electro- 
cardiogram? There is no statement that the 
rhythm had returned to normal after the second 
admission. 

The patient’s condition at the time of his second 
admission suggests several different things. He 
may have had effort syndrome (neurocirculatory 
isthenia), which would give precordial oppression, 
dyspnea and palpitation. Angina pectoris would 
not ordinarily cause palpitation. Paroxysmal fi- 
brillation usually does not occur at the same time 
is angina pectoris; they are two independent 
symptoms. 

“...and a rumbling systolic murmur maximal 
in the region of the xiphoid process.” That is an 
odd description. I do not know that I have ever 
heard a rumbling systolic murmur. It sounds as if 
it must have been a rough murmur or a grating 
murmur or mixed up with diastolic murmurs. 
Diastolic murmurs can certainly be rumbling but 
| do not think a systolic murmur can be. It was 
heard at the xiphoid process, low down. It is a 
little hard to decide about that at the present 
moment. 

Then we have a statement that the rhythm was 
regular, years after paroxysmal fibrillation. Ar- 
thythmias due to thyrotoxicosis can be controlled 
by thyroidectomy alone, or with the help of quin- 
idine and iodine. I should like to ask Dr. Lerman 
about the frequency of recurrence of thyrotoxicosis 
after thyroidectomy. 

Dr. Tracy B. Mattory: There is a definite state- 
ment that when he came in at the time of the 
second admission he was fibrillating. When he 
left the hospital at that entry the rhythm was 
regular, 

Dr. Wuire: That is according to Hoyle. 

_“... a loud systolic murmur was then heard 
in the aortic area.” There is no statement about 
the murmur that had been heard at the xiphoid 
process. [I dare say that this is the same murmur 
that was described before as rumbling and heard 
at the lower end of the sternum. I expect that 
it had also been heard in the aortic area previously 
but not so specified. The “grinding” murmur 
heard over the entire precordium makes one think, 
of course, of an aortic-stenosis murmur. Such a 
murmur varies a good deal in intensity according 
to the condition of the patient and tends to be 
very widespread over the precordium, more widely 
spread over the precordium than any other mur- 
mur. An aortic-stenosis murmur is not heard so 
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well in the lung bases as elsewhere, for example, 
at the apex and lower end of the sternum. I sus- 
pect that this was the same murmur as that heard 
ten or twelve years previously. Underlying his 
condition the patient probably had an old aortic 
stenosis, which became more evident with increas- 
ing years. A calcareous aortic stenosis is likely, 
superimposed on some underlying aortic-valve dis- 
ease. It is not necessary to diagnose an under- 
lying rheumatic aortic-valve lesion, but at any rate 
it is probable that he had had aortic stenosis for 
a long time. I have seen patients with aortic 
stenosis able to work very hard for many years 
when middle aged or older until rather abrupt 
heart failure set in, after which they did poorly. 
It says “heavy work as a longshoreman.” He must 
have been a strong man. 

He then showed both coronary and myocardial 
insufhiciency. That may happen in the same per- 
son, but usually it is one or the other; either 
the myocardium fails or the coronary circulation 
fails, but one can have both fail almost simultane- 
ously. Whether that took place prior to the final 
attack that brought him to the hospital, 1 am not 
sure, but while at work he had felt a “tightness 
across the chest.” 

There then occurred a sudden serious cardio- 
vascular accident of some sort, not necessarily in 
the heart, and with it, apparently, left ventricular 
failure. What kind of accident could it have been? 
That is the problem we must try to decide. 

We now have a different description of the 
physical examination than that previously given. 
He was desperately ill with a change in murmurs. 
There was no peripheral edema, no suggestion of 
right-heart failure. The dyspnea increasec. Pos: 
sibly he had a pulmonary accident, of which | 
shall speak in a moment. 

This change in murmurs is interesting. That 
often happens. Sometimes we have been confused 
or unable to diagnose aortic stenosis in these exer- 
cises because the patient was too sick to allow the 
hearing of the characteristic aortic-stenosis mur- 
mur, which undoubtedly would have been heard, 
as in this case, when the patient was relatively 
well. The apical murmur evidently had increased. 
It is not likely that the aortic systolic murmur 
suddenly became louder at the apex as it failed at 
the base. It was more likely the result of some 
change elsewhere, most easily explained by the de- 
velopment of left ventricular dilatation, with super- 
imposed mitral regurgitation. He did not have a 
high degree of shock so far as the blood pressure 
is concerned. The high white-cell count is some- 
what against the first diagnosis that I should think 
of, namely, myocardial infarction. The electro- 
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cardiogram showed a regular cardiac rate of 140. 
We are not told whether the heart rhythm was 
normal. The record suggests that it may have been. 
At first the pulse rate had been 95, but by the time 
the electrocardiogram was taken the rate was 140. 
It might have been an abnormal rhythm but 
regular (for example, auricular flutter). However, 
the description is that of normal rhythm. “.. . Ti 
was inverted, with a low take-off of the S-T seg- 
ment in this lead. . . .” That often happens to T1 
or ST1. One has to pay more attention to Leads 
1 and 4 than to the other leads. The rhythm ap- 
parently remained regular. The electrocardiogram 
is not specific, although confirmatory, of coronary 
insufficiency, dependent usually on coronary heart 
disease but now and then also encountered in ste- 
nosis when there is a large heart and inadequate 
coronary circulation without actual myocardial in- 
farction or even much of any coronary narrow- 
ing. 

I should say that this patient died in left ven- 
tricular failure possibly due to coronary insufh- 
ciency. The underlying trouble I can state defi- 
nitely was an old cured thyrotoxicosis, doubtless 
also calcific aortic stenosis, and quite likely coro- 
nary heart disease. We have no proof that pa- 
tients with aortic stenosis can have this picture 
without coronary disease or coronary occlusion, 
but it is possible at seventy-one. Then the final 
fatal illness is interesting. ‘There was no pain 
_ associated with this. There is a choice of several 
things, but there is about an even bet between 
painless myocardial infarction preceding heart fail- 
ure and massive pulmonary embolism. In one 
way pulmonary embolism would explain the ab- 
sence of pain and the marked dyspnea better than 
would myocardial infarction. I have seen painless 
myocardial infarction complicate a condition such 
as this in a patient with earlier angina pectoris. 
A less likely possibility is painless dissecting aortic 
aneurysm with heart failure. A rupture of the 
aorta of any other type and rupture of the aorta 
into the pulmonary artery would give different 
physical signs, the latter producing a continuous 
murmur like that of patency of the ductus arterio- 
sus. That is not likely here but should be men- 
tioned as a remote possibility. Pulmonary throm- 
bosis or thrombosis elsewhere than in the heart or 
lungs, that is, cerebral or peripheral, is undiagnosa- 
ble in the absence of any localizing evidence. Was 
there cardiac tamponade from hemopericardium 
due to rupture of heart and aorta? Probably not, 
since the blood pressure was too good and the 
veins were not engorged. ~_ 

A Puysician: Is it possible that there was a 
rupture of one of the aortic cusps from, calcareous 
stenosis? 
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Dr. Mattory: I do not believe we have ever 
seen that. 

Dr. Jacos Lerman: I should like to comment 
on the initial onset of the disease. When I first 
saw the patient he had relatively recent onset of 
hyperthyroidism, and in the presence of a large 
heart and fibrillation we assumed that he had in- 
dependent heart disease. Further studies verified 
the fact that he had coronary heart disease, and he 
eventually developed aortic stenosis. 

Dr. White asked about recurrent thyrotoxicosis, 
The average incidence varies from 10 to 20 per 
cent following subtotal thyroidectomy, the smaller 
figure being in the group with more radical sur- 
gery and the larger in those with less radical sur- 
gery. This patient had recurrences; the first was 
removed, but he had another after the second op- 
eration. Fortunately that burned itself out and 
became normal after a long period of iodinization, 

Dr. Wuite: Would the figure be as high as 20 
per cent for recurrent thyrotoxicosis severe enough 
to require a second operation? 

Dr. Lerman: Yes, if those cases controlled by 
iodine and rest are not included; of the latter, 
only about 5 per cent come back for operation. 

Dr. Wuire: One other point: the appearance 
of auricular fibrillation with each episode of thy- 
rotoxicosis and its disappearance with relief of the 
toxic state is a very common finding. The auricu- 
lar fibrillation may disappear even before opera- 
tion through iodine alone and certainly post- 
operative four or five days after the temperature 
is normal. Many times it is recurrent when thy- 
rotoxicosis makes itself manifest. It may or may 
not come back again after recovery. 


CurnicaL DIAGNOSES 


Arteriosclerotic heart disease. 
Calcareous aortic stenosis? 
Calcified annulus fibrosus? 
Left ventricular failure, acute. 
Pulmonary edema. 

Coronary occlusion? 


Dr. Wuirte’s DiacNnoses 


Recurrent thyrotoxicosis and auricular fibrilla- 
tion (in past). 

Aortic stenosis, marked. 

Acute congestive heart failure, secondary to 
acute myocardial infarction, pulmonary em- 
bolism or some other factor. 


ANATOMICAL DIAGNOSES 
Calcareous aortic stenosis. 
Calcification of mitral valve and chordae tendi- 
neae, with stenosis. 
Rupture of mitral chordae tendineae, with termi- 
nal mitral insufficiency. 
Hydrothorax. 




















Bronchopneumonia, slight, terminal. 
Chronic pancreatitis, with fat necrosis. 
Operative scar: thyroidectomy. 


PaTHOLociIcaL Discussion 


Dr. Mattory: The post-mortem examination 
showed that this man did have severe valvular 
heart disease as Dr. White predicted. There was 
a long-standing calcareous aortic stenosis a little 
unusual in character. All the valve cusps were 
thickened, and on the sinus side of each cusp was 
a warty excrescence, each of which was densely 
calcified. The calcification extended up to the very 
margin. There was no interadherence at any of 
the commissures. It is very characteristic of rheu- 
matic heart disease that the aortic cusps should 
become interadherent. So this absence of inter- 
adherence is a point against a rheumatic etiology. 
Many cases of aortic stenosis of this type show ab- 
solutely normal mitral valves. However, in this 
case the mitral valve was not normal. It, too, 
showed a moderate degree of stenosis. The cir- 
cumference measured 6.5 cm., as compared with 
the normal of 10 cm. It was likewise extensively 
calcified. It was not quite the ordinary picture of 
rheumatic mitral stenosis, however, in that the 
leaflets were not interadherent and the calcifica- 
tion was more marked in the annulus than in the 
cusps themselves. The chordae tendineae attached 
to the mitral valve were likewise calcified, and the 
final sudden dramatic episode was quite clearly 
the result of sudden rupture of many of these 
chords attached to the posterior flap of the mitral 
valve. Half a dozen of the chords had broken 
sharply across so that the leaflet of the valve was 
without anchorage and was flapping loosely, at 
least in so far as its degree of calcification would 
permit. So there must have been a sudden and 
dramatic mitral insufficiency, which accounted for 
the terminal episode. There were no scars in the 
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myocardium. The coronary arteries were large and 
capacious; there was an occasional atheromatous 
plaque but nothing that appeared to narrow the 
lumens. Throughout the rest of the aorta the 
patient had far less arteriosclerosis than the aver- 
age man of his age. It looked like the aorta of 
a patient of forty-five and he was seventy. 

Dr. Wuire: What did you find in the aorta? 
Was there any relation between the aortic-valve 
calcification and the sclerosis of the aorta itself? 

Dr. Mattory: By and large, patients with cal- 
careous aortic stenosis show less atheroma than 
other persons of their age. That is quite regularly 
true in the ascending aorta. In this case it was 
also true in the descending and abdominal portions. 
We have numerous sections of the myocardium. 
I can see nothing that to my eye constitutes con- 
clusive evidence of rheumatic infection. I think 
in this case one has to leave the question of etiology 
open. 

Dr. Wuire: A very important point is that the 
abnormality of the electrocardiogram was due not 
to coronary heart disease but to aortic stenosis. 

A Puysictan: Have you made any observations 
relative to the degree of coronary sclerosis in these 
patients who have had hyperthyroidism? It has 
been my feeling that they seem to preserve their 
youth. 

Dr. Mattory: I have not seen enough cases to 
have any strong personal opinion about it. There 
is a good deal in the literature, both clinical and 
experimental, to suggest that hyperthyroidism tends 
to retard the deposit of atheromatous material, 
whereas myxedema tends quite uniformly to in- 
crease it. 

Dr. Wuire: What Dr. Mallory has just said 
is about in accord with my experience. Certainly, 
arteriosclerosis is common with myxedema but 
I doubt if it is in thyrotoxic cases, since relatively 
few of them have angina pectoris. 
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THE SIGNIFICANCE OF 
THE Ru FACTOR 


Bioop transfusion is usually a dramatically bene- 
ficial procedure. If it is accompanied or followed 
by a hemolytic reaction, however, it may be dis- 
tressing both to the patient and to the physician. 
The commonly employed precaution of giving 
matched blood, usually of the homologous group, 
has made such reactions the exception rather than 
the rule. But even in intragroup transfusions, when 
cross matching has shown apparent compatibility, 
occasional reactions have occurred without ap- 
parent reason. One of the commonest causes for 
such reactions has now been disclosed by the 
work of Levine’ and Wiener,? each of whom 
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demonstrated that red blood cells containing th 
so-called “Rh factor” (Rh+), present in $5 per 
cent of the white population, may be agglutinated 
by an anti-Rh agglutinin in the blood of a person 
lacking this factor in his red cells (Rh-). This 
agglutination results in a hemolytic reaction. 

All physicians should be, and probably most of 
them are, aware of the following important facts, 
which were pointed out in a paper by Dr. L. K. 
Diamond on “Hemolytic Transfusion Reactions 
Due to the Rh Factor” in last week’s issue of the 
Journal: 


Rh- persons (those lacking the Rh factor in 
the red cells) may develop an agglutinin against 
the Rh factor by one or more transfus‘ons of 
Rh+ blood. Subsequent transfusions of such 
blood may lead to serious hemolytic reactions. 

Rh- women married to Rh+ men may 
develop this anti-Rh agglutinin during the 
gestation of an R+ fetus, since this blood 
factor is inherited as a dominant characteristic 
from the father. In such cases even the first 
transfusion with Rh-+- blood may produce a 
serious, if not fatal, reaction. Such a transfusion 
tends to be common since, too often, the husband 
is used as the donor for the wife who requires 
blood. In addition, Levine® has shown that an 
Rh-+ fetus may be affected Ly the mother’s 
anti-Rh agglutinin and develop all the signs 
of the serious intrauterine hemolytic disturbance 
commonly known as erythroblastosis foetalis. 

Rh- women of child-bearing age given trans 
fusions of Rh+ blood may be stimulated to the 
development of anti-Rh agglutinins that will 
produce erythroblastosis foetalis in infants ot 
subsequent pregnancies. 


The present-day increase in the number of blood 
banks has led to an increase in the number of 
transfusions administered. Theoretically, of every 
1000 transfusions, 150 are given to Rh- recipients, 
and 85 per cent of them, or about 128, ordinarily 
receive Rh+ blood. This may stimulate the de- 
velopment of an antibody against the Rh factor. 
and after a relatively short interval another trans- 
fusion with Rh+ blood given to the same 
recipient is likely to cause a harmful reaction. In 
war injuries and in accident cases, multiple trans 
fusions are often necessary, and the danger of 
transfusion reactions in Rh- recipients is greatly 


increased. 
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It therefore becomes imperative that Rh typing 
of blood be carried out, possibly on every member 
of the armed forces, and certainly on all pa- 
tients requiring multiple transfusions or having 
had a previous transfusion, and on women of 
child-bearing age or those who have had infants 
with erythroblastosis foetalis. For the Rh- pa- 
tient it has been shown repeatedly that only Rh- 
blood can be used with safety. It is commendable 
that in Boston an organization — the Blood Group- 
ing Laboratory —has been formed by the Boston 
Lying-in Hospital, the Massachusetts Memorial 
Hospitals and the Children’s Hospital for the ex- 
press purpose of assisting other hospitals and 
individual physicians in properly handling cases 
of this type. 
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CHRISTMAS SEAL CAMPAIGN 


Tue war against tuberculosis, like the war against 
Hitler, finds the American people with victories 
won, but final victory yet to win. This is an enemy 
that never grants an armistice, and will never re- 
ceive one. The Annual Christmas Seal Campaign 
of the National Tuberculosis Association, coming 
this year when we are deep in war, reminds us of a 
vital sector of the battle against disease. 

Largely through the funds contributed in past 
years, the death rate from tuberculosis has been cut 
by 80 per cent since 1900. Since the last war, the 
development of x-ray examinations on a wide 
scale has aided materially in the discovery and 
early treatment of incipient tuberculosis. Special 
sanatoriums have been multiplied, and diagnostic 
clinics have been placed within the reach of all. 
Yet no drug has been found to cure the disease. 
It still causes more deaths in the age range of 
fifteen to forty than any other disease, being second 
only to accidents in the fatalities it brings, and 
the number of deaths at all ages is four or five 


times as great as the total of all other acute com- 





municable diseases, except pneumonia and in- 
fluenza. 


In wartime, as is well known, the incidence of 
tuberculosis always increases: war adds to its 
forces the battalions of poor diet, lowered re- 
sistance and congestion of populations, all of 
which are predisposing to the disease. These evils 
are as yet largely confined to foreign countries, and 
preliminary figures for 1942 indicate that tubercu- 
losis deaths in the United States will be the lowest 
on record. On the other hand, the American people 
have not so far been subjected to actual wartime 
conditions. The full impact of war on the cam- 
paign to control this disease will probably be 
felt during the coming year. This being so, those 
who purchase Christmas Seals will in a large 
sense be contributing to the national defense. 


The campaign total has been set at $8,000,000. 
Of the funds received, only 5 per cent will go 
to the National Tuberculosis Association for the 
maintenance of its headquarters and other running 
expenses; the rest will be allocated to states, coun- 
ties and local communities. It will be used to carry 
on preventive work, to provide x-ray equipment 
and other diagnostic facilities and for kindred pur- 
poses. Special appeal is being made, as usual, 
for one-dollar and two-dollar contributions, which 
are within the reach of nearly all. 


The American public has never failed to re- 
spond to appeals that arise from crises and threats 
of danger. To have a part, no matter how small, in 
the Christmas Seal Campaign is a privilege that 
millions will embrace, and that no one can in good 
conscience ignore. 





OBITUARY 


EDWIN EVERETT JACK 
1863-1942 


Dr. Epwin E. Jack, eminent ophthalmologist, 
was a Bostonian of the Bostonians by both birth 
and education. Entering from the Boston Latin 
School, he graduated from Harvard College in 
1884 and from the Harvard Medical School in 1887. 
In December, 1916, he was married to Miss Mary 
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Groom Denny, whose family roots in Boston were 
as deep as his own. This marriage was comple- 
mentary to an unusual degree. 

Early in his medical career he specialized in 
ophthalmology, and after serving for two years 
as house officer at the! Massachusetts Eye and Ear 
Infirmary he became ophthalmologist to St. Eliza- 
beth’s Hospital and the Boston Dispensary; he was 
a member of the staffs of the Boston City Hos- 
pital, the Children’s Hospital and the Eye and Ear 
Infirmary, of which institution he was made a 
consultant in 1926. 

He was a member of The Country Club, the 
Harvard Club of Boston, the Thursday Evening 
Club of Brookline, the Massachusetts Medical 
Society, the American Medical Association, the 
New England Ophthalmological Society, of which 
he was past president, and the American Ophthal- 
mological Society. 

He never encumbered medical literature. His 
articles represented valuable and original contri- 
butions to his specialty. He owed his large prac- 
tice not only to his knowledge and his operative 
skill but also to his gentleness and kindness to 
“all sorts and conditions of men” and women. 
These qualities won for him a high place in the 
family of “Beloved Physicians.” Edwin Jack pos- 
sessed and acquired many other admirable quali- 
ties that endeared him greatly to his colleagues 
and to his friends. He was a lover of the open 
spaces and traveled extensively. For many years 
he and his wife rarely missed a Boston Symphony 
Concert, and during the later years of his life, one 
of his chief joys was listening to fine music over 
the radio. He became a most appreciative and 
most reliable musical critic. 

Someone has said, “The more I see of dogs, the 
less I think of men.” Edwin Jack might well have 
made this remark, for his love of gentle and know- 
ing canine friends was deep and was quickly 
reciprocated. Hidden by his gentleness were also 
the finest qualities of the soldier. After his retire- 
ment from practice he was obliged to face a series 
of serious illnesses, several of which involved pain- 
ful operations and prolonged convalescence. He 
not only met them with complete bravery but 
achieved an optimism that approached gaiety. For 
several years he had known of the existence of the 
serious heart affliction that finally gave him release. 
He bore it placidly, mastering its discomforts, 
retaining his joy in life and in companionship 
and facing the future without dismay. “For unto 
every one that hath shall be given,” and he was 
given the promised “abundance.” If I read his life 
rightly, I realize that he gave in turn to medicine 
an Ideal of Conduct. To those of us who knew 
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him and loved him, he confirmed the saying of 
Ecclesiasticus, “A faithful friend is a strong defense 
. . and is the medicine of life.” 


R. B. O, 





MEDICAL EPONYM 
Stms’s PositTIon 


The position which James Marion Sims (1813- 
1883) described is not that which generally goes 
by his name at the present time, as will be seen 
from the following description, which appears in 
his article “On the Treatment of Vesico-Vaginal 
Fistula” in the American Journal of the Medical 
Sciences (N.S. 23:59-82, 1852). (By a curious mis- 
print, although the pages from 1 to 60 are con- 
secutively numbered, the page which should be 61 
is 51, and the remaining pages of the volume are 
numbered consecutively from this point so that 
there are two series of pages numbered 51 to 60. 


The page reference of the following quotation 
should really be 69-92.) 


In order to obtain a correct view of the vaginal 
canal, I place the patient upon a table about 24 by 4 
feet, on her knees, with the nates elevated, and the 
head and shoulders depressed. The knees must be 
separated some 6 or 8 inches, the thighs at about right 
angles with the table, and the clothing all thoroughly 
loosened, so that there shall be no compression of the 
abdominal parietes. An assistant on each side lays a 
hand in the fold between the glutei muscles and the 
thigh, the ends of the fingers extending quite to the 
labia majora; then, by simultaneously pulling the nates 
upwards and outwards, the os externum opens, the 
pelvic and abdominal viscera all gravitate towards the 
epigastric region, the atmosphere enters the vagina, and 
there, pressing with a weight of 14 lbs. upon the square 
inch, soon stretches this canal out to its utmost limits, 
affording an easy view of the os tincae, fistula, &c. To 
facilitate the exhibition of the parts, the assistant on 
the right side of the patient introduces into the vagina 
the lever speculum... . 


R. W. B. 
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RESOLUTIONS ON THE DEATH OF 
ALLEN GREENWOOD 


Whereas, The death of Allen Greenwood, con- 
sultant in ophthalmology, has terminated an un- 
usually long and continuous service to the Boston 
City Hospital (appointed ophthalmic and aural 
intern in 1889) with great distinction; and 

Wuereas, His passing has deprived us of a skill- 
ful and experienced teacher and consultant whose 
sympathetic understanding and generosity brought 
relief to so many; and 
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Wuereas, His unselfish devotion to his profes- 
gonal duties will never be forgotten by his pa- 
ents, nor his loyalty by his associates; be it 
therefore 

ResoLveD, That we, the Senior Staff of the Bos- 
ton City Hospital, express to the family of Allen 
Greenwood our sincere sympathy; and be it fur- 
ther 

Resotvep, That these resolutions be spread on 
the records of the Boston City Hospital and that a 
copy be sent to the family of Doctor Greenwood 
and a copy to the New England Journal of Medi- 


cine for publication therein. 


Carmi R. Axpen, M.D., Secretary 
Senior Staff, Boston City Hospital 





COMMITTEE ON MATERNAL WELFARE 


Anatysis oF Causes OF Matrernat Deatu 
in MASSACHUSETTS DURING 1941 


Hemorruace (Concluded) 


Eight deaths from hemorrhage were associated 
with separated placenta. 

The first case was that of a patient who had 
had four living children and when a little over 
eight months along in her fifth pregnancy had a 
blood pressure of 160 systolic, 100 diastolic, with 
the appearance of external bleeding. A diagnosis 
of separated placenta was made, and the patient 
was treated conservatively by transfusion and an 
abdominal binder. Forceps effected the delivery 
of a macerated fetus, the uterus was packed and a 
transfusion was given; but the patient died of hem- 
orrhage fifty-five minutes later. This was a toxic 
separation of the placenta associated with intra- 
partum and post-partum hemorrhage. It is barely 
possible that hysterectomy, which should have been 
considered, might have prevented this catastrophe. 

The second patient entered the hospital in severe 
shock due to premature separation of the placenta 
when approximately thirty-eight weeks pregnant, 
and died undelivered. She was treated conservative- 
ly by vaginal packing and the application of a Span- 
ish windlass. Autopsy revealed premature separa- 
tion of a normally implanted placenta. This case 
emphasizes the seriousness of separated placenta; 
there was no toxemia associated with this fatality, 
and the patient was given ideal treatment, in spite 
of which death occurred. 

The third patient, with toxemia in her second 
Pregnancy, had a spontaneous separation of a nor- 
mally situated placenta at the beginning of her 
thirty-seventh week. Labor started spontaneously, 
and delivery was accomplished by low forceps. 
This was followed by excessive bleeding from the 
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uterus; glucose, plasma and 500 cc. of blood were 
given, but her blood pressure never returned to 
normal. This patient was given adequate treat- 
ment but died from shock and hemorrhage inci- 
dent to separation of the placenta. 

The fourth case was that of a primipara who 
began to bleed two weeks before term. A separated 
placenta was diagnosed, and the membranes were 
ruptured; but because the bleeding continued and 
the patient’s condition became grave, an emergency 
cesarean section was performed. A stillborn in- 
fant was delivered, but the patient died three hours 
postoperatively. It is quite likely that this case 
should have been handled more conservatively 
from the start. If the vagina had been packed, 
a Spanish windlass applied and a transfusion given, 
the result might have been altered. 

The fifth patient was a multipara at term in 
whom bleeding began when she was in labor; a 
separated placenta was diagnosed. The cervix was 
said to have been thick, and it was decided to per- 
form a cesarean section. Transfusion was not 
given, and the patient died shortly after the opera- 
tion. There seems to be no reason why, in this 
particular case, conservatism would not have been 
the better treatment. 

The sixth case was that of a primipara who en- 
tered the hospital in shock three weeks before term. 
Her condition improved with treatment, and it 
was decided to do a cesarean section for separation 
of the placenta. A living baby was delivered, but 
the patient died three hours after the operation, 
autopsy revealing acute dilatation of the heart, 
probably brought on by the hemorrhage from the 
separated placenta. There is nothing in the hand- 
ling of this case that can be criticized: when the 
patient is not in labor and a living child can be 
obtained, cesarean section is still considered an in- 
telligent procedure. 

The seventh patient had a cesarean section per- 
formed at term for complete separation of the pla- 
centa. The uterus failed to contract after the oper- 
ation, and the patient expired from post-partum 
hemorrhage two hours later. Again, one wonders 
why hysterectomy was not considered. 

The history of the eighth case is not adequate. 
Separation of the placenta apparently occurred in 
a toxemic patient who presumably died shortly 
after a normal delivery. 

In 5 cases, death was due to hemorrhage associ- 
ated with placenta previa. 

The first case was that of a patient who was ad- 
mitted to the hospital with serious hemorrhage at 
eight months. A complete placenta previa was di- 
agnosed and six transfusions were given, but the 
patient died a few hours after delivery. This death 
was probably due primarily to hemorrhage with 
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superimposed shock. There is little to criticize in 


the treatment of this case. 

The second patient was a multipara with six liv- 
ing children, who began to stain when somewhat 
over eight months pregnant. She was kept in the 
hospital for three weeks, when a hemorrhage oc- 
curred, the cause of which was diagnosed as pla- 
centa previa. Although the patient was not in 
labor, cesarean section was done; a severe hem- 
orrhage resulted, and she died on the operating ta- 
ble. No transfusion was given. 

The third case was that of a multipara who 
began to bleed at the beginning of the last month 
of pregnancy. A diagnosis of placenta previa was 
made by x-ray, and a classical cesarean section 
was performed; the uterus failed to contract post- 
operatively, and death occurred five hours after 
delivery, in spite of transfusions. This patient was 
hospitalized for fifty days, and it is tragic that such 
careful prenatal care could not have averted this 
fatality. The question arises whether hysterectomy 
in the presence of continued bleeding might not 
have prevented death if the patient could have 
stood the operation. 

The fourth patient entered the hospital at term, 
having had three separate attacks of vaginal bleed- 
ing before entry. She was not in labor, the fetal 
heart was audible, and the hemoglobin was 48 per 
cent. A diagnosis of placenta previa was made, 
and a cesarean section was performed; but death 
occurred one hour after delivery from profuse post- 
partum hemorrhage. It is suggested by the inves- 
tigator that hysterectomy should have been consid- 
ered. 

The fifth patient, who had had no prenatal care, 
entered the hospital because of bleeding, the cause 
of which was diagnosed as complete placenta pre- 
via. A cesarean section was performed, and be- 
cause the bleeding continued after the operation, 
the abdomen was reopened and the uterus re- 
moved. Death, however, occurred twenty min- 
utes following the second operation. 

The first of the 2 cases associated with placenta 
accreta was that of a patient at term on whom a 
cesarean section was done because of bleeding, a 
macerated fetus being delivered. Placenta previa 
was diagnosed at operation, after the placenta was 
found to occupy the entire lower segment of the 
uterus. It is probable that the placenta was an 
accreta since it could not be removed. Supracervical 
hysterectomy was done, but in spite of this the pa- 
tient’s condition became alarming because of the 
hemorrhage. Death occurred in spite of transfu- 
sion of blood and plasma a few hours after delivery. 
The second case was that of a primipara who 
entered the hospital in labor, having had no pre- 
natal care, and was delivered normally of a still- 
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born infant. She did not begin to bleed until 
after delivery of the placenta, which was not intact: 
the hemorrhage was profuse. The uterus was 
packed, but death occurred three hours after de. 
livery. Autopsy revealed placenta accreta with uter- 
ine apoplexy. This patient was not transfused 
nor was the accreta diagnosed until autopsy. Thee, 
fusion and intelligent diagnosis of the condition 
made by uterine examination might have permit- 
ted a hysterectomy and subsequent recovery, 

Of the 31 patients who died because of hem- 
orrhage, autopsies were performed in only 5. 

This review of the cases with hemorrhage as a 
cause of maternal death reveals the interesting fact 
that placenta previa is a relatively uncommon 
cause, and separation of the placenta much com- 
moner. Twenty-five years ago practically all cases 
of ante-partum bleeding were diagnosed as pla- 
centa previa; the existence of a separated placenta 
was seldom recognized. That two placenta accretas 
should be diagnosed as the cause of death in 1941 
shows a greater appreciation of modern obstetric 
pathology. 

There are few cases in this group in which oper- 
ative interference or bungling obstetrics was the 
direct cause of the fatality. This is indeed gratify- 
ing. It is, however, unfortunate that many of 
these patients did not have the benefit of blood 
transfusion or at least the injection of plasma. The 
possibility of hysterectomy in certain of these cases 
needs to be emphasized because repeated transfu- 
sions and hysterectomy undoubtedly would have 
saved the lives of some of these patients. 





DEATH 


ELLSWORTH — Samutt W. Ettswortn, M.D., of 
Quincy, died November 27. He was in his seventy-third 
year. 

He received his degree from Harvard Medical School 
in 1896 and had served on the staffs of the Quincy City 
Hospital, the Boston City Hospital and the Massachusetts 
Memorial Hospitals before specializing in x-ray work. 

He was a member of the Massachusetts Medical Society 
and the American Medical Association. 

His widow, a brother and two sisters survive him. 





WAR ACTIVITIES 
CIVILIAN DEFENSE 
Practice Sessions FOR HospirA.s 


The following letter was recently forwarded to all 
deputy regional hospital heads of the Massachusetts Com- 
mittee on Public Safety, copies being sent to all regional 
medical heads and all regional directors: 

* * , 

It has come to my attention on my trips around the 
State that the inclusion of hospitals in practice sessions of 
the mobile medical posts has been rather sadly neglected 
To go on the assumption that “it cannot happen here” 1s 
simply closing one’s eyes to something that one does not 
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want to see. It CAN happen here and we must be ready 
for it. Therefore, I urge you very strongly to see to it 
that you make the hospitals in your region acquainted 
with the fact that they are to participate in some of the 
practice sessions of the mobile medical units. 

I assume of course that all the hospitals in your region 
that are to be used for emergency hospitals have al- 
ready been organized for emergency service. This means 
that the organization of staffs and personnel has been 
completed, that the blackout system. is completed and that 
plans have been made with the chief medical officers for 
the equal distribution of casualties so as not to overcrowd 
any one hospital. 

| know it is difficult to hold these sessions and to mo- 
bilize the emergency hospital setup; nevertheless, it must 
be done to find out how the setup functions in each 
hospital and only in this way can confusion be avoided 
when the actual emergency arises. I have seen so much 
confusion in hospitals during a practice session that, if it 
were to take place during an actual emergency, it would 
be at the cost of lives. This must be avoided. The incon- 
venience of practice sessions now will be well worth the 
effort to assure the smoother functioning when the time 
comes. 

Will you please see to it that the hospitals in your 
region and the chief medical officers are so notified. i 
should also like to have from you at your early conven- 
ience a report concerning the progress in this matter. 


A. Wiru1aM Recoro, Surgeon (R) U.S.P.HLS. 
Director, Medical Division 
Massachusetts Committee on Public Safety 


18 Tremont Street 
Boston 





INSTRUCTION IN THE D1AGNosIs AND TREATMENT 
oF Gas CASUALTIES 
Additional changes in the schedule for the six-hour 


course covering the diagnosis and treatment of gas casual- 
ties are as follows: 


Beverly 
Fall River (not New Bedford) 


January 13 
December 28 





MISCELLANY 
NOTE 


At the fourteenth annual meeting of the New England 
Obstetrical and Gynecological Society, the following of- 
hicers were elected: Dr. Frank A. Pemberton, president; 
Dr. Roy J. Heffernan, vice-president; Dr. Arthur F. G. 
Edgelow, secretary; Dr. Frederick L..Good;"treasurer; Dr. 
Frederick J. Lynch, recorder; Dr. Charles J. Kickham, 
chairman of Executive Committee; Dr. John Fallon, 
chairman of Board of Governors; and Drs. Bertram H. 
Buxton, Frederick L. Good, Adam P. Leighton, H. H. 
Rosenfield, Louis E. Phaneuf, Charles E. Mongan, John 
G. Walsh, Joseph W. O’Connor, Alonzo K. Paine, Foster 


’. Kellogg and Arthur Hertig, members of Executive 
Committee. 





CORRESPONDENCE 
DEPRIVATION OF LICENSE 


To the Editor: This is to inform you that at a meeting 
ot the Board of Registration in Medicine, held on Novem- 
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ber 20, 1942, the Board voted to revoke the license of 
Dr. William P. Grovestein, of Scituate, Massachusetts, to 
practice medicine in this commonwealth because of gross 
misconduct in the practice of his profession, as shown by 
his conviction in court. 


H. Qumpy Gattupe, M.D., Secretary 
Board of Registration in Medicine 
State House 
Boston 





REPORT OF MEETING 


NEW ENGLAND PATHOLOGICAL SOCIETY 


The annual meeting of the New England Pathological 
Society was held at the Rhode Island Hospital on May 23, 
1942. Dr. B. Earle Clarke presided. 

The first paper, “Typhoid Fever,” was presented by 
Drs. Goodman, Zouraboff and Fagan, and Miss Annette 
Rivard. In July, 1938, an outbreak of typhoid fever oc- 
curred among a group of 335 disturbed female mental 
patients, all but one of whom had previously received 
antityphoid inoculations. The outbreak lasted seven 
months. In this period twenty (6 per cent) of the exposed 
patients became ill. Two died, and 10 of the conva- 
lescent patients became carriers. In addition, 9 asympto- 
matic carriers were finally isolated. Of the total of 19 
carriers, 10 became chronic, whereas 9 were temporary. 

From a clinicopathological analysis of data accumu- 
lated over a period of almost four years, Dr. Goodman 
concluded that antityphoid immunization does not af- 
ford complete protection to all exposed patients, but pro- 
tects the majority and ameliorates the symptoms in many 
of the infected group (it has one undesirable feature — 
namely, that previously immunized individuals may be- 
come asymptomatic carriers, difficult to detect because of 
the absence of clinical evidence of infection), that mul- 
tiple immunizations seem to increase the patient’s sensi- 
tivity to the typhoid organism, rather than to augment his 
resistance to the infection and that a maximum agglutinin 
response within eight days (average three days) in pre- 
viously immunized patients is usually associated with a 
mild clinical course (a maximum agglutinin response 
after eight days is associated with a prolonged or stormy 
illness, and this observation may prove to be an aid in 
prognosis in immunized patients). 

Regarding carriers, he said that the terms “chronic 
carrier” and “temporary carrier” should be redefined and 
suggested that all arbitrary time limits between the two 
carrier states be abolished on the grounds that they are 
dangerously misleading and have no physiologic basis 
in fact. All patients whose gall bladders harbor the Bac- 
terium typhosum are regarded as chronic carriers. They 
are not apt to be intermittent excretors and do not become 
negative spontaneously. Temporary carriers become nega- 
tive spontaneously, but may excrete the bacilli for more 
than a year, with prolonged intervening phases of nega- 
tivity. 

Pre-existing or coexisting cholecystitis and cholelithiasis 
predispose to the development of the chronic typhoid- 
carrier state. This explains the high incidence of chronic 
carriers in female patients over the age of forty years, 
and the tendency of the temporary carrier state to predomi- 
nate among younger women. It also accounts for the dis- 
crepancy between their results and the reports of similar 
studies in mixed or male communities. 

Dr. Goodman said that cholecystectomy combined with 
appendectomy is the only procedure that can be used 
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with any degree of success in the cure of chronic typhoid 
carriers. Cholecystectomy should not be undertaken, how- 
ever, unless the gall bladder harbors Bact. typhosum. 
Soluble iodophthalein does not cure the chromic carrier 
condition. It does exert a bacteriostatic effect in the intes- 
tine, and thus causes prolonged phases of negativity or a 
diminution in the rate of typhoid excretion in the stools. 
If frequent stool cultures are not subsequently carried out, 
a false diagnosis of cure may be made. The failure of 
sulfanilamide, sulfapyridine and soluble iodophthalein to 
cure the carrier state is ascribed to the inability of the 
diseased gall bladder to concentrate bactericidal quantities 
of these drugs. 

The second paper, “Chronic Essential Pentosuria: A re- 
port of nine cases,” was presented by Russel O. Bowman 
and Dr. Irving A. Beck. The presence of /-xyloketose in 
the urine of 9 persons that showed persistent traces 
or + reductions, was proved by cold reduction, by de- 
struction with hydrogen peroxide, by Bial’s and Tollen’s 
tests, by fermentation tests, by glucose-tolerance tests, by 
optical rotation and by the melting points of the osazones 
(3 cases). Five of the cases were female, and 4 were 
male. The ages ramged from seven to sixty-one years. Five 
of the cases were found by examining the family of a 
seven-year-old Jewish girl. The anomaly was not present 
ir. either parent but was found in an aunt, an uncle and 
a grandfather on the mother’s side. Four cases were non- 
Jews. Two were Irish lads discovered by Selective Service 
examinations, one was a student nurse of Yankee stock, 
and the last a Syrian who had been treated as a diabetic 
for almost eighteen years. The anomaly is harmless and 
should be recognized to prevent unnecessary and possibly 
harmful insulin therapy. 

Another paper, “The Brain in Laennec’s Cirrhosis of the 
Liver,” was presented by Dr. Harold W. Williams. At- 
tention was called to the fact that universal alteration and 
increase in the number of astrocytic nuclei occur in the 
gray matter of the brain in most cases of Laennec’s cir- 
rhosis of the liver. These nuclei are increased in size, 
poor in chromatin material and appear “naked.” Fibril- 
lary elaboration does not occur. This change is not to be 
related to neuronal alterations. Some similarity of these 
nuclei to certain altered liver-cell nuclei seen in diabetes, 
and known to contain glycogen, was noted. As a result, 
glycogen stains were done. These altered glial nuclei were 
found to contain masses of glycogen in one case of Laen- 
nec’s cirrhosis of liver, which was the only case in the se- 
ries suitable for glycogen study. 

The fourth paper, “Gumma of the Optic Chiasm,” was 
presented by Drs. Joseph Katzman and Harold W. Wil- 
liams. The clinical history, course of the illness and 
pathology of a case of gumma of the optic chiasm were 
given. Reports of only 3 such cases were found in the 
literature. Particular stress was laid on the blood-vessel 
occlusions that had resulted in classic softenings in loca- 
tions far removed from the site of the gumma. 

A report of a case of von Gierke’s disease in a child 
of fourteen months, with complete clinical, chemical and 
morphologic studies, was given by Dr. W. Manter. 

The last paper of the afternoon session, “The Histology 
of Megaloblastic Hyperplasia of the Bone Marrow,” was 
presented by Dr. Robert J. Williams. The purpose of this 
report was to determine criteria, if any, by which megalo- 
blastic hyperplasia can be objectively separated from other 
reactions of the marrow. Megaloblastic hyperplasia was 
defined as that type of marrow occurring in untreated 
pernicious anemia in severe relapse. The material con- 
sisted of ten sternal biopsies from 9 cases of pernicious 
anemia. Thirty-two cases of erythropoietic hyperplasia, 
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28 of unclassified and leukoblastic hyperplasia and 26 of 
tumors and leukemia of the bone marrow were used for 
controls. Twenty-six of the specimens of the control se- 
ries were sternal biopsies obtained during life, and the re. 
mainder were taken post mortem. It was concluded that 
the megaloblastic hyperplasia seen in sections of sternal 
marrow from patients with an erythrocyte count of less 
than 2,000,000 presents a highly characteristic Picture 
These characteristics may be summarized as follows: 
marked increased cellularity; the presence of large im- 
mature basophilic cells, characteristically clumped together 
in islands and sinuous columns, which form a lacelike 
network throughout the marrows; the absence of defini. 
tive islands of mature and moderately mature erythro- 
poiesis; the occurrence between the islands and columns 
of megaloblasts of frequent foci of granulopoiesis com. 
posed almost exclusively of mature neutrophilic myelo. 
cytes, metamyelocytes and polymorphonuclear leukocytes: 
and a marked decrease in megakaryocytes. : 

After dinner Dr. B. Earle Clarke entertained the so- 
ciety with a paper, entitled, “The History of the Micro. 
scope and Early Microscopy.” 





BOOK REVIEWS 


Civilian Health in Wartime. By Francis R. Dieuaide, M.D.. 
associate professor of medicine, Harvard Medical School, 
and Massachusetts General Hospital. 8°, cloth, 328 pp. 
Cambridge, Mass.: Harvard University Press, 1942. $2.50. 


This brief, popularly written book covers the subject of 
civilian health in wartime. There is an excellent chapter 
on the impact of the war on health. This is followed by 
sections on the nutritional background, beneficial diets, 
infectious diseases, shelter and raiment, mother and child, 
the aged, occupation and recrea*ion; and finally, chapters 
concerning doctors and nurses, and the value of maintain- 
ing mental calm and vigor during catastrophes. The 
whole book is factual and shows a clear grasp of the sub- 
ject by the author. The style is scientific and restrained. 
The book may safely be put in the hands of anyone and 
should appeal to all persons. There are brief bibliographi- 
cal references and an index. 





A Bibliography of Aviation Medicine. Prepared for the 
Committee on Aviation Medicine, Division of Medical Sci- 
ences, National Research Council, acting for the Commit- 
tee on Medical Research, Office of Scientific Research and 
Development. By Ebbe C. Hoff, Ph.D., and John F. 
Fulton, M.D. 4°, cloth, 237 pp. Springfield, Illinois: 
Charles C Thomas, 1942. $4.00. 


The literature on medical aviation is largely found in 
periodicals, many nonmedical in character and others dif- 
ficult of access. Hoff and Fulton have collected a lt 
brary of this literature, mostly in the form of reprints and 
extracts on microfilms, for the Institute of the Aeronaut- 
cal Sciences. In addition they have issued a bibliography 
of all the references found, conveniently divided into sec 
tions on history, physiology, pharmacology, diseases and 
special problems dealing with training, fatigue, public 
health and similar aspects of the subject. Nearly 6000 
references are given, including the author, title and jour- 
nal or book. The book gives every evidence of prolonged 
research and careful compilation. Journal titles are given 
separately; there is an authors’ index and frequent cross- 
references are cited. The book is well printed and sets 


a high standard of typography. 


(Notices on page viii) 
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Roche \WWVUNLES 
DPEWIHG- OF A BOSTON 


BRANCH OFFICE 


E TAKE PLEASURE in announcing the opening of a Boston branch 

office to facilitate service to physicians and pharmacists in that 
city and its environs. Our Boston address is the Statler Office Building, 20 Providence 
Street. Telephone: HUBbard 5799. In charge of the new office is Mr. Eugene W, 
Marti who was manager of our Chicago office for the past three years and who for 

i 

many years has occupied a prominent position in pharmaceutical circles. Physicians 
and pharmacists are cordially invited to visit the new Roche office and to make use 
of its facilities for obtaining the latest information concerning Hoffmann-La Roche 
and Roche-Organon preparations and other scientific advances in medicine. 


HOFFMANN-LA ROCHE, INC., AND ROCHE-ORGANON, INC. 
ROCHE PARK + NUTLEY, NEW. JERSEY 
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NOTICES 


SOUTH END MEDICAL CLUB 

A regular meeting of the South End Medical Club 
will be held at the headquarters of the Boston Tuberculo- 
sis Association, 554 Columbus Avenue, Boston, on Tues- 
day, December 15, at twelve noon. 

Dr. R. H. Aldrich, associate surgeon, Boston City Hos- 
pital, will speak on the subject, “The Treatment of Burns, 
with Special Reference to War Burns.” 

Physicians are cordially invited to attend. 





WILLIAM HARVEY SOCIETY 

Dr. Francis P. McCarthy will speak on the subject, 
“The Oral Cavity: A diagnostic mirror,” on Friday, De- 
cember 18, at 8 p.m. in the auditorium of the Beth Israel 
Hospital, Boston. The William Harvey Society of the 
Tufts College Medical School is sponsoring the lecture. 
Members of the profession are cordially invited. 





ISOLATION UNIT, CHILDREN’S HOSPITAL 

The Isolation Unit of the Children’s Hospital opened 
December 1, 1942, on an all-year-round basis, for the ad- 
mission of patients with communicable diseases. Patients 
will be accepted according to available hospital facilities, 


type of disease and age, but those requiring emergenc 
care will be given preference. ' 
Request for admission should be made t 
tion Admitting Resident Physician. iiealioes 
All patients admitted to the Isolation Unit will be un. 
der the care of the Medical Service of the hospital. The 
chief of the Service, or one of his associates, will make 
daily visits, and will be available at all times during the 
day and night. Chiefs of other services and their asso- 
ciates will be called in consultation as the circumstances 
require. 





HARVARD ALPHA OMEGA ALPHA 
ADDRESS 


At 5 p.m. on Thursday, December 17, in Building E 
Amphitheater of the Harvard Medical School, Boston 
Dr. John F. Fulton, Sterling Professor of Physiology at 
Yale University, will speak on the subject, “The Position 
of Medicine in the Strategy of War.” All those interested 
are cordially invited to attend. 





ARLINGTON DOCTORS’ CLUB 


Members of the Arlington, Belmont, Somerville and 
Cambridge medical clubs are invited to attend a com- 
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AR HAS ONCE AGAIN 

loosed the Four Horsemen 

of the Apocalypse upon the world 

. fire, famine, sword, and 
pestilence. 

In the last war, the most dead- 
ly of these was pestilence. And 
today, in Europe and Asia, there 
is already a wartime rise in 
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The Four Horsemen 


in——e—ca «The National, State and Local 
Tuberculosis Associations In SEALS 


the United States. 


Tuberculosis ... the dread TB 
that kills more people between 
15 and 45 than any other disease. 

You can help prevent a war- 
time rise of TB in our country— 
by buying Christmas Seals today 

..and using them every day 
from now to Christmas. They 
fight Tuberculosis. 
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bined meeting at the Ring Sanatorium and Hospital, 
Arlington Heights, on December 15 at 8:30 p.m. 


PROGRAM 
War and the Civilian: A résumé of current psychiatric 
experience. Dr. Volta R. Hall, Jr. 
4 Discussion of Neuropsychiatric Naval Casualties. 
~ Commander A. Warren Stearns (MC), U.S.N.R. 
and Lieut. Commander Robert S. Schwab (MC), 
U.S.N.R. 


A buffet supper will be served following the program. 





PRIZE OFFERED BY NATIONAL SOCIETY 
FOR THE PREVENTION OF BLINDNESS 


The National Society for the Prevention of Blindness 
announces that a prize of $250 will be awarded for the 
most valuable original paper during: 1943 adding to the 
existing knowledge about the diagnosis of early glaucoma. 
The award will be made by the society with the guidance 
of an ophthalmological committee composed of Drs. 
Arnold Knapp, Manuel Uribe Troncoso and Mark J. 
Schoenberg. | 

Papers may be presented by any ophthalmologist, student 
in ophthalmology or research worker of the Western 
Hemisphere, and may be written in English, French, 
German, Italian, Spanish or Portuguese, but those writ- 
ten in the last four languages should be accompanied by 
a translation in English. Papers should be in the office 
of the National Society for the Prevention of Blindness, 
1790 Broadway, New York City, by September 15, 1943. 


SOCIETY MEETINGS AND CONFERENCES 


CALENDAR OF Boston District For THE WEEK BEGINNING 
SunpaAy, DecEMBER 13 


Monpay, December 14 


*12:15-1:15 p.m. Clinicopathological conference. Peter Bent Brigham 
Hospital amphitheater. 


Turspay, December 15 


*9:00-10:00 a.m. Medical clinic. Dr. S$. J. Thannhauser. 
Pratt Diagnostic Hospital. 


*12:00 m. The Treatment of Burns with Special Reference to War 
Burns. Dr. R. H. Aldrich. South End Medical Club. Head- 
quarters of the Boston Tuberculosis Association, 554 Columbus 
Avenue, Boston. 


*12:15-1:15 p.m. Clinicoroentgenologic conference. Peter Bent Brigham 
Hospital amphitheater. 

8:30 p.m. Arlington Doctors’ Club. 
Arlington Heights. 


Joseph H. 


Ring Sanatorium and Hospital, 


Wepnespay, DecemsBer 16 


*9:00-10:00 a.m. Naval Selection Psychiatry. Lieut. Commander 
Herbert I. Harris. Joseph H. Pratt Diagnostic Hospital. 


*12:00 m. Clinicopathological conference. Children’s Hospital. 

*8:00 p.m. The Role of Physical Medicine in Surgical Conditions 
of the Forearm and Hand (with case presentations). New England 
Society of Physical Medicine. Hotel Kenmore, Boston. 

Tuurspay, DecemBer 17 

*9:00-10:00 a.m. Medical clinic. Dr. S. J. Thannhauser. 
Pratt Diagnostic Hospital. 

*4:00-5:00 p.m. Nutrition and Cardiac Disease. Dr. C. Sidney Burwell 
and Dr. Samuel A. Levine. Peter Bent Brigham Hospital Amphi- 
theater. 

*5:00 p.m. The Position of Medicine in the Strategy of War. Dr. 
John F. Fulton. Harvard Alpha Omega Alpha address. Building E 
amphitheater of Harvard Medical School. 

Fripay, December 18 


*9:00-10:00 a.m. Menometrorrhagia. Dr. Louis E. Phaneuf. Joseph H. 
Pratt Diagnostic Hospital. 


Joseph H. 


(Notices continued on page x) 


















































739 BOYLSTON STREET 


BOSTON 
Tel. KEN 2718 


Dear Doctor: 


We believe that good business is based on 
two principles: first, satisfactory service 
and, secondly, good will, based on friend- 
ly treatment. 


If you have accepted our invitation to 
come in and see how we fit our custom- 
ers to corsets, or if we have ever fitted a 
patient of yours, you know that we do fit 
correctly and do improve and maintain 
better health in our patrons; that they get 
the best corsets that we can obtain; and 
that each garment is fitted and re-fitted to 
do the most for each individual. 


We maintain good will by charging the 
lowest prices possible for our standard of 
work, so that the patient will get the very 
highest value for every penny she spends. 


We again extend our invitation to “come 
in and see how we do things.” 


Cordially yours, 


EVYLYN L. WEIGEL 
EVELYN A. WEIGEL, R.N. 
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The Oral Cavity: A diagnostic mirror. Dr. Francis P. 


William Harvey Society, Beth Israel Hospital. 


8:00 p.m. 
McCarthy. 
Saturpay, December 19 


*10:00-11:30 a.m. Peter Bent Brigham Hospital. 


Medical staff rounds. 





*Open to the medical profession. 





Fesruary 13. American Bowrd of Obstetrics and Gynecology. Page 690, 


issue of October 29. 


May 18, 19. Massachusetts Medical Society. Springfield. 





District SociETIEs 
BRISTOL SOUTH 
May 6. New Bedford. 
ESSEX NORTH 
Janvary 6. 
May 5. 
ESSEX SOUTH 
January 6. Danvers State Hospital. 
Fesruary 3. Lynn Hospital. 


Marcu 3. Essex Sanatorium. 
_ Aprit 7. Addison Gilbert Hospital, Gloucester 
May 5. Salem Country Club. 
FRANKLIN 
January 12. 
Marcu 9. 
May 11. Annual meeting. 


All meetings are held at 11:00 a.m. at the Franklin County Hospital, 
Greenfield. 


HAMPSHIRE 
Janvary 6. 
Maarcn 3. 
May 5. 


MIDDLESEX EAST 
January 27. 
Marcu 17, 

May 5. 


All meetings are held at the Bear Hill Golf Club, Stoneham, at 12:15 
p.m., except that of May 5, which will be held at 6:30 p.m. 


MIDDLESEX NORTH 
January 27. 
Aprit 28. 
Jury 28. 


PLYMOUTH 
Janvary 21. Brockton Hospital. 

Fesruary 18. Jordan Hospital, Piymouth. 

Marcu 18. Goddard Hospital. 

Aprit 15. Bridgewater State Farm. 


May 20. Lakeville. 


WORCESTER 
January 13. St. Vincent Hospital, Worcester. 

Fesauary 10. Worcester State Hospital, Worcester. 

Marcu 10. Memorial Hospital, Worcester. 

Aprit i4. Hahnemann Hospital, Worcester. 


May 12. Annual meeting. 


WORCESTER NORTH 
January 27. 
Aprit 28. 
Jury 28. 





BOOKS RECEIVED 


The receipt of the following books is acknowl- 
edged, and this listing must be regarded as a suf- 
ficient return for the courtesy of the sender. Books 
that appear to be of particular interest will be re- 
viewed as space permits. Additional information in 
regard to all listed books will be gladly furnished 
on request. 

The Rockefeller Foundation. The International Health 


Division: Annual report, 1941. 8°, paper, 224 pp., with 11 
illustrations. New York: Rockefeller Foundation, 1942. 


Contraception and Fertility in the Southern Appalachian 
By Gilbert W. Beebe, Ph.D., research associate Milbank 
Memorial Fund. A publication of the Medical Aspects of 
Human Fertility Series, issued by the National Commit 
tee on Maternal Health. 8°, cloth, 277 pp., with 3 plates. 
49 tables and 12 figures. Baltimore: The Williams peer 
Wilkins Company, 1942. $2.50. 
A study of 1300 families in Logan County, West Vir 
ginia, with data on all important aspects of contracep- 
tion, 


Virginalia: Songs of my summer nights. Research Classics 
No. 2. By Thomas Holley Chivers. 8°, cloth, 132 pp. 
Brooklyn: Research Classics, 1942. $3.75. . 

Dr. Chivers, a physician poet of the South, was a con 
temporary of Poe, and it is alleged that not only Poe but 
Swinburne, Rosetti and Kipling borrowed from his poems. 
No complete set of his works is available in any library 
in America. His Virginalia, a representative collection of 
short poems, was first published in 1853 and is unobtain- 
able. This facsimile edition has been enlarged in size and 
the advertisements omitted, but it provides an inexpen 
sive example of the literary work of an American minor 
poet. 


Medical Parasitology. By James T. Culbertson, Ph.D.., as. 
sistant professor of bacteriology, College of Physicians and 
Surgeons, Columbia University. 8°, cloth, 285 pp., with 
16 figures, 21 plates and 7 tables. New York: Columbia 
University Press, 1942. $4.25. 

A new, concise clinical manual for the medical stu- 
dent and practitioner. 


Dr. Colwell’s 1943 Daily Log for Physicians. By R. F. Col- 
well, M.D. 4°, cloth. Champaign, Illinois: Colwell Pub- 
lishing Company, 1942. $6.00. 

A useful, financial daybook, with monthly summaries 
of transactions. 


Roentgen Treatment of Diseases of the Nervous System. 
By Cornelius G. Dyke, M.D., associate professor of radi- 
ology, College of Physicians and Surgeons, Columbia Uni- 
versity, and director, Department of Radiology, Neurologi- 
cal Institute of New York; and Leo M. Davidoff, M.D., 
chief, Department of Surgery, and attending neurological 
surgeon, Jewish Hospital of Brooklyn. 8°, cloth, 198 pp., 
with 12 engravings, 7 charts and 16 graphs. Philadelphia: 
Lea and Febiger, 1942. $3.25. 

A monograph based on the cases of the authors and on 
an analysis of the literature. 


American Jewish Physicians of Note: Biographical sketches. 
By Solomon R. Kagan, M.D. 8°, cloth, 304 pp., with 
129 portraits. Boston: Boston Medical Publishing Com- 
pany, 1942. $5.00. 

A continuation of the author’s Jewish Contributions to 
Medicine in America, first published in 1934, with an en- 
larged edition in 1939. 


Bonnie’s Baby Brother and How He Grew. By Elizabeth 
R. Montgomery. Photographs by Ralph W. Berry. 8°, 
cloth, 95 pp., with 46 illustrations. Philadelphia and New 
York. Frederick A. Stokes Company, 1942. $2.00. 

A photographic picture-story of the growth and devel- 
opment of a baby through its first year. 


The Medical Clinics of North America. September, 1942 
(Boston). Vol. 26, No. 5. 8°, cloth, 306 pp., with 30 il- 
lustrations and 15 tables. Philadelphia: W. B. Saunders 
Company, 1942. $3.00. 
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